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Abstract: Texture characteristics, normal nutritional composition, fatty acids and amino acids of Deqing shrimp muscle
were investigated in the present study. Then, factors affecting muscle quality of Deqing shrimp were confirmed using
principal component analysis. The results indicated that the muscle of Deqing shrimp was firm-fleshed and flexible. The
moisture content, crude protein, crude fat and crude ash of Deqing shrimp muscle were 73.238%, 15.663%., 0.8% and
1.39%, respectively. Deqing shrimp muscle was rich in poly-unsaturated fatty acid and the ratios of poly-unsaturated fatty
acid and EPA to total fatty acid were 37.79% and 23.45%, respectively. Seventeen of common amino acids were detected in
Deqing shrimp muscle. The ratios of essential amino acids to total amino acids and total essential amino acids to total
nonessential amino acids were 51.5% and 106.20%, respectively, which was conform to FAO/WHO standards. According
to the results of amino acid scores (AAS) and chemical score (CS), the first and second limiting amino acids were Val and
Leu, respectively. The essential amino acid index was 75.55 which indicated that the essential amino acid of Deqing shrimp
muscle was nutritious and well-balanced. Results of correlation analysis showed that crude fat contents was significantly
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positively and negatively correlated with hardness and gumminess, respectively (P<0.05). Hardness, gumminess, chewiness

and springiness were the main influencing factors on muscle quality of Deqing shrimp according to the results of principal

component analysis. In summary, Deqing shrimp would be a high-quality freshwater shrimp with better muscle nutrition

quality and texture properties.

Key words: deqing shrimp; muscle quality; characterization; principal component analysis
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Table | Textural properties in muscle of Deqing shrimp
Wi (g) 1994.49103.51 1410.30

bl Ai(e) 1178.01+82.53 % Fiim
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Table 2 Comparison of nutritional components in muscle
between Deqing shrimp and some other aquatic
(% wet weight basis)
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Table 3 Comparison of fatty acid composition in muscle
between Deqing shrimp and some other aquatic
(% wet weight basis)

T
C6:0 0.120.02 - - =
C8:0 0.1120.01 - - -
C10:0 0.26 + 0.04 = 13.51 -
cli:o 0.1920.10 = = =
Cl2:0 0.38+0.06 = =

Cl13:0 0.840.85 = = =
C14:0 26120.18 0.69 = =
Cl5:0 0.8240.17 - - =
C16:0 14.53:086 2150 12,01 16.10
C17:0 1.120.17 < = 1.00
CI18:0 10612078  8.64 6.61 10.10
€20:0 " - 0.75 »
€21:0 7.16£0.79 2.59 N -
€22:0 = 0.17 - -
€23:0 - - - -
C24:0 - " = -
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Cl6:1 5.56+0.06 2.18 315 1.10
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CI8:In9%  1335£0.79  21.59 28.68 33.70
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C18:2n6t 935:136 12,66 3.60 12.20
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€203 - 0.17 3.60 =
€20:4 = = 9.01 4.70
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Table4 Comparison of amino acid composition in muscle
between Deqing shrimp and some other aquatic
(% wet weight basis)

B PE I IT0G 5 I SR iRk

BN BT fmaren RS s
JNEE® Thr 0.73+0.01 0.72 0.67 0.66
SR AR* Val 0.08+0.01 0.76 0.67 0.74
HAF* Met 0.6140.02 0.40 0.31 0.38
A Phe 0.81:£0.01 0.54 0.59 0.65
FESLEN* Tle 1.18+0.03 0.76 0.67 0.71
FLA{i* Leu 0.99+0.08 1.26 125 1.24
i Lys 1.26+0.30 1.33 1.28 1.29
ZHE #* His 2.25+0.27 0.91 0.37 0.40
T2 W A Asp 2.09+0.08 1.72 1.59 1.68
A A Glu 0.86+£0.03 2.97 2.89 2.62
N A Gly 0.36+0.01 0.89 0.74 0.68
N A Ala 0.29+0.01 0.91 0.92 0.91
L2 F i Ser 0.110.01 0.67 0.69 0.67
fli = Arg 2.01+£0.07 2.09 1.62 1.89
FisZ R Tyr 0.78+0.07 0.38 0.44 0.58
k% Cys 0.69:£0.02 0.15 0.11 -
lili&(i Pro 0.36:£0.02 0.52 0.42 0.49
R DY AA 15.46+0.32  17.00 1523 1595
Pl E IR E LY EAA  7.96+0.12 6.68 5.81 6.07
R T E AR S IEYNEAA  7.50+0.22 10.3 9.42 9.52
BERREIERE B YDAA  3,57+0.10 6.50 6.14 5.89
YEAA /Y AA 51.50£0.01  33.91 3572 37.80

YEAA/TNEAA 106.20£0.02  70.03 69.74  79.03
T R AR A R SRR — Aty

T35 7 MR A% o0 20 220 Bk 198 20 hR PP a2 5 B, LA
AAS Fll CS JEATIV4r0T, FEEHIRAYEE— | S BRI
AR Val,| Leu, HUENY EAA HJT 1. #EFH
9] v [C LB HF AAS VRSB Lys KT 1 40, Higy
EAA ¥/NT 1, BT EAA 19 CS P43 /NT 1. 1T
& 50 GBS R AAS VP43 Leu, Lys #1 Met-Cys K
T 1, o/ 1, EAA 19 CS P45 BR Lys KT 1
Sb, Hogy CS VF4rEI/NT 1. IRPNIRFKJELF EAA Y
AAS P43, Met-Cys. Val 1 Thr 40 R5—. —, =

BRI 212, EAA /9 CS PFE4raB Lys KT 1, Hify
/T 1. 4 4K 7= Sh i) EAAT 25 3 b, 535 ¥ iR
(75.55% ) fierey, HR 53501 R IR /K JE 3R (70.00% ),
I i o E LS IR (66.42% ) Fi1 i BH i8] o FC 50 5% diR
(56.36%) - LA b E BRIV 45 AL E) R TR 7
MR A7 = u ELIS M Y 0 5 SRR, LA 3R A0 (E
25 MEXMRERSTTH

th 2 6 T, 5 HRAILPA r oK o3 FIORELER 11 P i
T SRS X L ) AR A B A JC 20 (P>0.05)
FHIE S & S 0l R 52 G 25 TEAH DG (P<0.05), AHOCFR L
IKF 0.628, HHIFAGRT GHR K fi P B A 4ETE S 8 TR
SR E T A R S 23 MRS & R S R
5t R A OC (P<0.05), AHIC R EGAF-0.583, WFSE
LWL AR E S PEERE 2 DA S0, s s, 7
AT MR O LS5 FCIL A TP AR AL AR DT 7% it
U

e S 006 T MR JUL A &t S A S A A T4 BT (3R 7).
N 10 IR B PSR Y 3 A 2 Aoy AR RO BRIk
1y 10 TN REAEbRBEF TP, 3 P R 28 iy il
Jr 2E TR 82.403%, JEASHEAS 2 Wt AT 11420 ik
&8

PR 8 Rl AR A A T -

o — F O 4r E | F1=-0.027X,+0.037X,—
0.152X;-0.06X,+0.211X5—0.021X+0.19X,~0.136 X+
0.21Xy+0.208X s 18278 it Jy Rl HE | Bk . nELEEAE: |
SRPE,

F R 47 7 B OF2=0.377X,+0.054X,+
0.146X,+0.379X,+0.075X5+0.275X ,+0.063X,—
0.219X¢—0.008X4+0.016X ; 1R it A 45, 7K
g1, 857

8 = F R 4r B B F3=0.097X,-0.62X,+
0.263X;+0.126X,+0.001X—0.122X,+0.287X,+
0.345X+0.136X+0.167X 5; {RFRAL R ABERE

FERAF 53 AT LB S A T UL P T AY
Fi e PR R R | AP R A S A S A AR

RS ERSE G G LA P s BRI AR

Table 5 Evaluation on essential amino acid composition in muscle of Deqing shrimp and some other aquatic

HE _FAO ".{'E"’EEE._'I'E Ry T FUF 0 O 180 G [ R ) 1 f e L B T R R
WA, P (mgleN)  AAs cS AAS Cs AAS Cs AAS cs

55E R e 250 331 47095 188 142 0.93 0.70 0.95 0.72 1.03 0.78
SL#E M Leu 440 534 39511 090 0.74 0.88 0.72 1.00 0.83 1.03 0.84
R Lys 340 441 50287 148 114 1.19 0.92 1.33 1.03 1.37 1.06
JIEE Thr 250 292 29135 117 1.00 0.88 0.76 0.94 0.80 0.96 0.82
Hi#l i val 410 410 3193 008 008 0.75 0.51 0.76 0.58 0.87 0.65
-+ AR Met-Cys 220 387 51884 236 134 0.55 0.31 1.66 0.94 0.63 0.36
AP+ 4 Phe-Tyr 380 565 63458 167 112 0.44 0.29 0.32 0.21 118 0.79

DT IR EEAAT 75.55 36.36 66.42 70.00

T * om0 FAETR: AR B S AR AR
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Table 6 Correlations between nutritional components and TPA
properties of Deqing shrimp muscle

b8

e ebehi
PO T wwn wie mRrE Wi

Kir 0.013 0258  0.094 -0.193 -0.102 —0.048
i 0.176  0.039  -0.066 -0424  0.046 0.038
HIENF  0.628* 0205 0373 0523 —0.583* —0.520

e+ R B, P<0.05, 8 7 . 8 [,

#7 WA ERS

Table 7 Principal components affecting meat quality

PIAGRFFOEL FEHCT-Jr A
Wiy . RithE ——— FithE
s TEIEE g s 7EIE i
¥ (%) ¥ (%)

4.637 46.372 46.372 4.637 46.372 46.372

1

2 2.254 22,541 68.913 2.254 22541 68.913
3 1.349 13.490 82.403 1.349 13.490 82.403
4 0.860 8.601 91.004

5 0.625 6,250 97.255

6 0157 1.571 98.826

7 0.086 0.861 99.687

& 0.029 0.287 99.974

9 0.002 0.024 99.998

10 0.000 0.002 100.000

8 S P BTG 3 R
Table 8 Loading matrix of principal components affecting
meat quality

) 1857
el
I 2 3

KX, —0.027 0.377 0.097
HEHX, 0.037 0.054 —0.620
HUEIEX, -0.152 0.146 0.263
B 5X, ~0.060 0.379 0.126

X 5 0.211 0.075 0.001
B hX, —0.021 0.275 —0.122

FEX, 0.190 0.063 0.287
BERMEX —0.136 —0.219 0.345

X, 0.210 ~0.008 0.136
DHAEX 0.208 0.016 0.167

W4T IRAT AR IS FE AT, i LSS PR SErE
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I, LA PR LU A R4 (E SRR 2 e AL 7 R
JULE B4 o, Pss TN 2% A BRI SE 35 m) o (AL, FE A 4E
TS N TR P Ry A i SE R 22, ST b
P AR L P B R R PR A 2, Dl e = & Jo e, 1 A2 7
B IITTR -
3 &g

T3 T R AE S R E S ek, P
P % 2 e B 2 = B e o 8 = 151 e

HA 2 73.238%. 15.663%. 0.8% F1 1.39%, 51
B A A SR K M T, HAT S EE L (RAR DY
EEIEREE . TENTTURILA AN R e A A iy, A E
f2(C18:0), YPUMA Fil EPA Y& 40514 10.61%.,
37.39%. 23.45%, & FHOE S PRC IR AKER, PRk
HA SRR B 2R FE3 T ARALIA B 2 AL R
PS4, T S IR BN 7.96%, EAAT ik %)
75.55, £ & FAO/WHO i B O 1 H & b Rk 7K
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