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AR AR 2E S T - TR AR IR ok K
JE PR BERE SCRF o A7 T e BEAOMD 38 B A IR
W, Syl s B A L S R L AR AR s AT
FIBIBH S HE

1 MRS IE

1.1 HEm*E&E

TN A LI G BEAR ), R 4 3 A [R] Ag IT
8 - VR R TR 7 b B 7 ) 2 IR MR (256 4 ) A 3
RONCITORTEE e 18 i MR AR e R I @5
2H), B E R AE 20 R o KSR I R AR 52 (] 512
B WK . A3l e A R ALA R .
Sk g BUL AT AR, A il 2805
V5 B3 20 AR PRTR 2108, B T -80 "C R FF
W BT 3R
1.2 XWHE
12,1 — b= 2 e

IR Y 7K 43 % FH GB 5009.3—2016  H # 11 %
H GB 5009.5—2016 . # g Bi % H GB 5009.6—
2016 K43 % GB 5009.4—2016 WL & .
1.2.2 W4

R A 9 5 R R GB 5009.268—2016
5, il iCAPQ HL BN & 45 B8 TR I (36
thermo 28 w] ) K o R PR 8% 7% & 4% GB 5009.87—
2016 FHE /BRI E .
1.2.3  JEHifR & il

BRWHTR 2 B FOLCH IS IgAE & 2. RS
75 - FFY 23 T 2 O TR g s, PR R AL, 1 78908
MG (5 E Agilent 23 5] I 5E , I8 ] ifd
FUR—Ab 253 B 45 BRI R B 4 55 i
1.2.4 SR OHr

B €8 2 W2 A 1Y 17 B & 3 R = ] GB/T
5009.124—2016 i , fii ] LA808O % 3 iz 43 M AX
( H A Hitachi 22 7)) 22 , (02 R #e IR 26 40 6ok
JEERRDO S o AR T B 2 R B B SR
1 i BB S i i A X B R P B kAT
IR E RV, 1A A LR PE 43 (Amino acid
score, AAS) b2 1F %) (Chemical score, CS) £l
FHILTRFE L (Essential amino acid index, EAAT) .
BN
C,,

CT”X 100% (1)

AAS =
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cszﬁx 100% (2)
CEn
"[ A B G
EAAI = AESBE X N o X 100% (3)

Ao Cy, A FE T B0 T LR T i, me/g
N ; Cy, 7R FAO/WHO X A [R] il o 28 FE 1R 75
i, mg/g N ; Cy, R A A 11 57 W) Mol i 2 Bk
MRt ,mg/g Nyn WEIERECH ;A,B,C,-+-,GH
i R AR T o T R i, me/g NS AE, BE,
coo, GE R X8 B ORH X I ) 06 5 2 SRR 1 i, me/g
N,
1.2.5  FFgilsE

JBT AR R AIE 2 B HE 86 25 R T €T3 Jo 44 4%
(£ [E Brookfield 24w ) #EA7 & . X K7 fa ¥ [
T WR A 3 AT I W E S B Rk
TA4L; fih % J1:5 g5 FRARFE 25 0 3 mm; P 33 K .
30 mm/min; K IR -3 s BEEER &L 20 P47
1.2.6 BRI E

Z: 7% TANG 55217 5 IF B AR A& B : FRI5.00
g PEREAR A, AR TR 70 B0h 5% 15 540R 15 mlL,
A)%%,4 °C .8 000 r/min > 10min. B ETHR, UL
PE PRI 5% 2 %2 10 mL, 2% , 4 °C .8 000 1/
min .0 10 min, A IF LIEW, H 5 mol/L E & AL
B pH E 6.75, M 4l K E ¥ & 50 mL, 1
0.22 pum 7K FR U5 AR 237 o

W A 54 - 4.6 mmx250 mmX5 pm C18 {0, 13
FE (56 [ Agilent 23 7] ) 5 DAD K5 il 45 ; Uit 3 AH N
0.02 mol/L 8 — 241 : 0.02 mol/LBIE & —4P=1:
1(JHZE pH 6.0) , 55 PR ; EFE R . 10 L ; Wi .
1.0 mL/min; £ 3& : 25 °C; K : 254 nm.

C
TAV = - (4)

A TAV IR 2 IRY) BT R TG s € FRon e b
SRR 5, mg/100 g; TR /R %A% iR &2
R , mg/100 g

MTAV <L B, 2 BHI% 5 MR ) I %) 38 1R 3% ik
DUBRAN K 5 24 TAV > 1 ], F B 2 R o 6 1k
WA S AR, HOL (AR, Tk ok
1.3 HESH

K SPSS 22.0 F A X A7 gt 143 B AL
B VP BE b il 22 3R , W K P50 0.05,
P<0.05 H S
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2 FRETHE

2.1 HUIBYHME

S 20 AR o AR 4351 (72.30+18.18) g
F1(18.37£1.69) em, ZLim TXTIELHAY(17.34+2.60) ¢
F1(12.3620.73) em, 2 5 . % (P<0.05) . HLALH
R ALk B, SEE A Y Rl (30.79+
4.61)% , o K T4 BE 419 (39.89+1.72)% . UL
1.

2.2 —RRLZFAERK

SIS AR N 7K 43 R BT AR R 53530
3 (77.60+0.62)% . (19.93+0.97)% . (0.59+0.05) %
H1(1.30+0.10) % , 1l % B 2H B 7K 43 36 5 g i
FIK 343 51 0 (76.68+0.73) % | (20.42+1.21)% .
(0.91+0.07) %A1 (1.40+0.09) % .. 256 2H 4T A G i
B LT BB (P<0.05) , Hifth — e fk 20
WEF AR, WE 2,

100 a 25 50 1
a0 =R a
> 80} = 2| 2 S 40} b ok
g = 3
s 60T w157 b > 30t
o =] T *&;
R 3 ]
mmﬂ40- ll&10- = 20
B
= I b & | = 19l
& 20 [j 5 ﬁlo
0 L
LG pafiicea:h S paficei:| SEubeE HRZE
Experimental Control Experimental Control Experimental Control
group group group group group group
(a) (b) (c)

ANFFEREFRR BB PE2E 57 (P<0. 05) .

Different letters represent significant difference (P<0. 05).

E1 ARFEEXTERBMAIEES

Fig.1 Specification differences of M. rosenbergii under different culture modes
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Fig. 2 Proximate composition content of M. rosenbergii under different culture modes
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2.3 FYIRTE

AR S B R U ™) i e &R
i (AL ) 22 5 R B ALES (Ca) VBE (Mg) AT (P)
AW EES AL TR & 2Z R SCRAER A b
() Ca Mg Fl P 5 53 74 (27.61£3.62) mg/100 g
(33.81+2.01) mg/100 g F1(249.13+12.23) mg/100 g,
¥y 3 T R4 9 (17.62+2.16) mg/100 g
(28.13+1.07) mg/100 g F1(216.73+11.03) mg/100 g-
1M HE R T R A B A (Cu) & i 25 57 W 3
SEYRZHMF A Cu % 2 4 (2.2220.14) mg/100 g, bt
E T X R (1.62+0.15) mg/100 g.

®1 ARAFERXTFRANTYRTESE

Tab.1 Mineral content of M. rosenbergii under
different culture modes

WHIBICHR SR Xof B 2

Mineral content Experimental group Control group
K 266.11=13.12 264.02+12.63
5 Ca 27.61+3.62° 17.62+2.16"
4 Na 65.4624.61 67.33+3.16
£E Mg 33.81+2.01° 28.13+1.07"
%k Fe 1.17+0.12 1.0120.06
i Cu 2.22+0.14° 1.62+0.15"
8 Zn 1.43+0.11 1.4620.10
WP 249.13+12.23" 216.73+11.03

T AN RER R R 22 5 (P<0.05 )
Notes: Different letters represent significant difference (P<0.05).

2.4 [ERRRSE

VRS EL N A i A RN i ZL S
Foud AR FRFEAR T R A A Y 15 R R TR
(M 5L ), I A1 D5 2 (Saturated fatty acid,
SFA) 5 Fl . BN 40 Fl B B R (Monounsaturated
fatty acid, MUFA) 4 # | 2 A 0 F 5 D7 iR
(Polyunsaturated fatty acid, PUFA)6fi(F2). M
NIV R 2H U, PP AR =X Y B P Y SFA . MUFA il
PUFA SRS 22 A B3, HIOH PUFA>SFA>
MUFA X B ZH 1552 56 2H R PR Bl 07 18 7% ke i 1)
B ERtE IR (C16:0) , HU iR (C18: 1n-9) FlI
VTR (C18:2n-6) o WIRIAR MR PY IR 5 1R v 22
S 1970 5 A SEA R AEA R (€20:0) A1 —
TRIR(C22:0) , MUFA H i — 3k — 3 R (C20:
In-11) LA K PUFA FAEAE DU R (€20 4n-6) Al
EPA(C20:5n-3),

EPARIDHA JEIH 94 i i GE R 2 A A
IR , BAT TS (PR AZ T RE , BIOE S AL i 17
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iR S 2H W Y B EPA Bl DHA & 3 43 91
(13.64+0.71)%H1(6.17+0.62)% , %t FBZH AR A Y EPA
Al DHA 7 & 43 il 2k (15.59+0.66)% Fl (5.34=+
0.64)% , %45 F 5 R 5 AE X 2 [GTR IR A IS 45 1
AT . SEERALURA ) EPA & Il X5 FRZH , DHA 7
WESARE . T RTATRIR ARG & SR, i
IRFRIRA EPA B 1) MR RIBR I RS

®2 ARAFERATFRBMEHRSE

Tab. 2 Fatty acid content of M. rosenbergii under

different culture modes %
N W S XT R ZH

Fatty acid Experimental group Control group
C14:0 0.43+0.10 0.53+0.09
C16:0 21.45+1.60 21.96+1.29
C18:0 6.26+0.44 6.63+0.63
C20:0 1.85+0.17* 1.31+0.11"
C22:0 0.43+0.07" 0.80+0.09*
> SFA 30.42+1.71 31.24+1.68
C16:1n-9 2.99+0.53 2.24+0.32
C18:1n-9 20.65+2.01 21.19+2.13
C20:1n-11 1.74+0.16" 1.34+0.14"
C22:1n-9 0.49+0.10 0.37+0.06
> MUFA 25.86+2.32 25.14£2.01
C18:2n-6 17.08+1.70 17.14£1.37
C18:3n-3 1.31+£0.33 1.85+0.54
C20:2n-6 0.67+0.17 0.69+0.11
C20:4n-6 4.86+0.36" 3.00+0.21"
C20:5n-3(EPA) 13.64+0.71" 15.59+0.66"

€22:6n-3(DHA) 6.17+0.62
S PUFA 43.72+2.81
T AR5 BEoR BB 22 53 (P<0.05)

Notes: Different letters represent significant difference (P<0.05).

5.34+0.64
43.62+2.01

2.5 SEER

PR 7 B A T R P A 2 BE R 18 i (8
Fhoh 7 S BE TR , 2 Bl 0 77 S SE TR AN 8 Fh AR T
G R ) o Hoh S 4 AR P Y R
9(0.36+0.02) /100 g, = T X% FEZH AF A 119 (0.28+
0.01) ¢/100 g, 1M 4 24 2 7 & & (0.15£0.01) g/
100 g, ik T X B2 49 (0.18+0.01) ¢/100 g, 2 57
FHo HhWE R SR ER AR E . SR ALF
PRI 2 R R S o R T AR R 4N R
(14.61%0.36) g/100 g F1(5.48+0.17) ¢/100 g, Ifij %}
HECZH IR IR Y 24 5 PR N R R R T oD
(14.85+0.32) g/100 g F1(5.52+0.15) ¢/100 g, 25 5%
IR RUIMA T AT P OH IR A
RS EERAR, WK3,
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®3 FREFEEATIRENIERSE

Tab.3 Amino acid content of M. rosenbergii under

different culture modes g/100 g
IR S Xif HE 2

Amino acid Experimental group Control group
KA Asp 1.56+0.05 1.63+0.04
A+ Thr 0.57+0.02 0.59+0.03
2253 % Ser 0.58+0.04 0.62+0.05
AR Glu 2.27+0.12 2.36+0.09
H4i® Gly 0.78+0.05 0.85+0.06
AR Ala 0.93+0.03 0.92+0.03
&R Cys 0.03+0.01 0.02+0.01
B R* Val 0.71+0.04 0.72+0.03
AR Met 0.36+0.02° 0.28+0.01"
SRR Tle 0.67+0.03 0.67+0.02
FEAPR* Leu 1.15+0.07 01.18+0.09
Wi 2R Tyr 0.50+0.03 0.49+0.02
KN R Phe 0.59+0.06 0.61=0.04
AR Lys 1.28+0.07 1.29+0.10
Y15 FR** His 0.51+0.04 0.48+0.03
KR Arg 1.46+0.14 1.4720.13
JE %R Pro 0.51+0.03 0.4920.03
R+ Trp 0.15+0.01" 0.18+0.01°
IR M TAA 14.61+0.36 14.85+0.32
Wity BHER EAA 5.48+0.17 5.52+0.15
T AR HEAA 1.97+0.13 1.95+0.10
EAA/TAA 37.51% 37.17%

T g g AR, o g 2Pl B R
Notes: * represents essential amino acid and ** represents semi

essential amino acid.

SR E TR (I T D T A IE R PP
Bt AL AS B AR B AR AR T (CS) Al
FAO/WHO (AAS)ARIERE AT P A 72 G A X %
[C T3 MR U PR A K i R E AT VA o AR T f
BT 2 G T R A 55— PR il 2 L 1R 32y 2 24 1R +
2R . SPINDLE 4527 & 30 F0 IR 7K it Xk 5
GILFRMEIREE K, A58 R FH IR K i 1 BE & 1
S A T R A 0 A SRR T m AN, DT el 2 —
PR R R AR+ R . CSARIET 56
BRI SR N AR . SR AR ) EAALDF
I3 R 79.16, W = T X BAZH (1) 77.99 , 53X FHIR 77 11
% ICTH IR 2 5L R 8 IR I (SRS A 3 . A
AASHRUET , PIFhFRFEAL S 2 [QTRER A9 58 — FR
Wl SR N R . PIFPPRUE T, & R ER IR
GIEFRVE o3t 2 Y B0 2 , 22 B & [CIR IR
PR TS (i ok IR . W3 4.

*4 FAEFHEFEAT S KBHIERITH
Tab.4 Amino acid CS/AAS scores of M. rosenbergii
under different culture modes

cs AAS
AR SRl XTHRML  SiEedl w4l
Amino acid Experime  Control ~ Experimental ~ Control
ntal group group group group
SEEEE R Te 86.59 85.19 114.65 107.10
SR Leu 92.13 93.00 111.81 121.53
MR Lys 124.17  123.11 161.05 166.75
2 Mot Cys 43.22 3271 75.84 57.39
KN R+
SR Phe+ Ty 82.53 81.94 12271 121.83
IR IR Thr 97.54 99.33 83.5] % 85.04:
AR Val 74.08 73.91 97.98 97.75
5K Trp 60.39%%  71.30%*  101.85 120.25
EAAL 79.16 77.99 - -

TE R 5 — R AR , o B — MR A SR
Notes: * represents Ist restricted amino acid and ** represents 2nd

restricted amino acid.

2.6 JRAGYFIE

ENGER L S AR L N A ig AR SR 73
B B AR A JE 2 25 57 (3R 5) o SEBR A MR R I
PR J5 B35 A (91.50+13.12) ¢, i 35 1 T BB 2H 11
(62.40+9.63) g M — 5 P2 F ML T 7K™ i
PRI 1 X SR B 28 S 2 2 TG T S A B 3 e T
X HEH , R IR S5 09 % I TE R0 PN PR o B
.

®S5 ARFERNXTF RIBERRGEHE

Tab.5 Texture feature of M. rosenbergii under
different culture modes

O RHE

Texture feature

S
Experimental group

Xt 4]
Control group

i Hardness/g 91.50+13.12° 62.40+9.63"
WM Cohesion 0.40+0.05 0.42+0.06
#ibE Elasticity/mm 1.22+4.61 1.28+0.18
B Gumminess/g 36.57+7.01 26.50+4.22
NIEE Chewiness/m) 0.44+0.09 0.3320.05

AR HERR B 22 7 (P<0.05) o

Notes: Different letters represent significant difference (P<0.05).

2.7 EMEEE

S RAZ T R 2 48 X B 0 R TR 1A T R
F B MR BB R (AMP) | YR EE S A% T R
(IMP) . 5 1 BA B R (GMP) F1 Y #5104 (Hx) >,
AR FEA R T AR P AMP A IMP 4 TAV {12

http://www.shhydxxb.com
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KT 1, LR Z ECTR NI PR 28 R AT 55 R BTk i
IMP 5 AMP, H IMP 53 #R{H 1 KX T AMP BTk , 1fif
GMP Fll Hx FHF TV A FIE 50N SOGHIR PR %
DUERAN R . IMP B AT 5 ZU Bk | 15 R 28 1A o g 5
FREE SR YIAH 0 AMP A3 VR STk 5 Mk BE A G
Y H Y FEE 7E 50~100 mg/100 g i, AMP X H. £ fit
T ; 249 B 5 T 100 mg/100 g i), HEHBRAF RS 55 ,

11175 PR iR e AR 1 DRIV, AR SE g L3 2
FCIR IR AMP 40T 50~100 mg/100 g, # AMPAZ
PRALEIOR . SCURZH P [CIH IR AMP FIIMP % 545
B4 (86.96+1.87) ¢/100 g.(175.12+3.01) ¢/100 g,
Y 3w T B4 9 (78.15+1.23) ¢/100 g Al
(162.90+2.67) g/100 g, #IE 7% A9 2 [CIH R H AR
PEEERFIRITR EISOET L3700, Wk 6.

®6 FAEFERATFREBNERZHRIE

Tab. 6 Tasty nucleotides content of M. rosenbergii under different culture modes

o \ st % AL
BT BfE Experimental group Control group
Tasty nucleotides Threshold

o Conlent/(mg/lOO 2) TAV e Content/(mg/100 g) TAV
AMP 50 85.96+1.87* 1.72 78.15+1.23 1.56
IMP 25 175.12+3.01° 7.00 162.90+2.67" 6.51
GMP 12.5 4.55+0.27 0.36 4.46+0.23 0.36
Hx - 4.89+0.33" - 6.58+0.40" -
>H 270.52+4.02° 252.06+2.91"

T A TR B E V2 5 (P<0.05)
Notes: Different letters represent significant difference (P<0.05).

3 it

Bifi 5 A 06 AT AN BT B 5, T 9 X B 1Y)
IR i BB SRR W LT B T E SR ME SN, 1
TS TR T S i B T R BT,
MK FREE T 0] ML GE 37 58 03 AR B 4
IR K SR B B . TR - G R SR
VE R 24 e 1) A= A8 R i B o, FE AR AIE T )i
s Al 7 T T R R RS B L AR R
ZAULHT ML & . AW ST PR SR R SR 1
% [T R 5 B R B AT 50 B, BN T
RS B % [RIB ML o
3.1 FTERBGMET

EIRFR R, TR 2 [ A% B 3R
I, R I ) A, 2R A5 £ 5 7 1% 435 3 MR
BHE IR R AR IR T 2R, A
A, BRSBTS
R AT BB TRl TR SR P QIR IR A, U
SC MDA S f 1 I R O PR I
/SRR A EL N RS R SN N I (BN
T 22 AR S, HOR 57 00 B [T IR T
G e e e e o
3.2 FREAKEFMNETL

HORLE R A O I TR R B IR R R Y
RENG & A BT R % X AT RE R R T A K

http://www.shhydxxb.com

XF B U T AR R B A R 22 R 2 B, AT )
ot R A IR IR AR Ca Mg P Cu & i i ¥
T X R T A SR A o AR, S
FERE ()45 AR B T B gt 5, SO TR 35 o % 9
KR e 38 20 1 T 28 % LRGN, AT 2
JC U PR A R A 0 R 5 B g D R AR Ak
TRIEN P [CIR AR A EPA &5 R % X il R
H T2 TR AR IR IR o A, B AN 2B KT
FE T UFA A9 EPA, H T A IFA Y 20d T %58
1,0 EPA N3 52 A MR S SR i R A
Y EPA & T . (H2%5 8 EI 2 [CTEARIR I &
AR B AL O AR TR B TR R AR A R
HRMEZERAKR, ST ER RN S
[CTRUF EAALPE /47 o X AT R i TAEIR IR T
T TP RS B I TR A T B R R LR 1 R
AT, 2R W, IR R B QT R AR 1R 1
BERMEA RN
3.3 FRENRAKRSBRETL

SIHT AR IE AR L, TR IR 0 2 G TR R A PR A
R, R AR P ORI A, A2
WHE R XARE— 7 M T HIE S AR 3
LR URAR 23 &, 5 — 7 ] RS B TR SR
TETTEEE N IO % R R I, HAAAE T B R 3, 3L
i 2 [CVR R sl 3 JE R BT 8. B 2 R AZ AT
MR AR Ak, 2t IR SR AR IR H AMP T IMP 5 1l 3
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Comparative study on nutritional quality of Macrobrachium rosenbergii
under mixed culture and exclusive culture conditions

ZHOU Dan', LIU Mei', FANG Weiping’, NI Meng', ZOU Songbao', YUAN Julin'
(1. Key Laboratory of Healthy Freshwater Aquaculture, Ministry of Agriculture and Rural Affairs, Key Laboratory of Aquatic

Product Quality Improvement and Processing Technology of Huzhow, Zhejiang Institute of Freshwater Fisheries, Huzhou

313001, Zhejiang , China; 2. Changxing Aquatic and Agricultural Machinery Center, Changxing 313100, Zhejiang , China)

Abstract: To compare and analyze the nutritional value and quality changes of the meat of M. rosenbergii
produced by the Eriocheir sinensis and M. rosenbergii mixed culture mode and the traditional M. rosenbergii
exclusive culture mode, the body mass, length and meat yield were measured to compare the the differences
in body size of M. rosenbergii under two culture modes; moisture, protein, ash, fat, minerals, fatty acids
and amino acids were measured to compare the nutritional value; and texture feature and tasty nucleotides
were measured to compare the changes of shrimp meat quality. Compared with the exclusively cultured M.
rosenbergii, the specification of M. rosenbergii in the mixed culture mode increased significantly, but its meat
yield decreased. The fat content of shrimp meat in mixed culture decreased from (0. 91+0.07)% to (0. 59+
0.05)% , with a significant difference; The contents of calcium, magnesium phosphorous and cuprum in
shrimp meat increased; the EPA content in fatty acids decreased from (15.59+0. 66)% to (13. 64+0.71)%;
the EAAI score of amino acids increased slightly; the nutritional value of M. rosenbergii changed slightly; the
hardness of shrimp meat in mixed culture increased significantly; and the content of AMP and IMP in tasty
nucleotides increased from (78. 15+1.23) g/100 g and (162. 90+2. 67) ¢/100 g to (86.96+1.87) /100 g
and (175. 12+3.01) g/100 g. The quality of shrimp meat in mixed culture was significantly improved. The
specification of M. rosenbergii produced by the Eriocheir sinensis and M. rosenbergii mixed culture mode
significantly increased, with little change in nutritional composition, and the quality of shrimp meat
significantly improved, which is in line with consumer taste and has excellent market prospects.

Key words: Eriocheir sinensis and M. rosenbergii mixed culture mode; M. rosenbergii exclusive culture;

Macrobrachium rosenbergii ; nutritional quality; flavor nucleotides
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