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Comparison and analysis of nutritional composition in different tissues
of Florida Soft-shelled Turtle ( Apalone ferox)
and Chinese Soft-shelled Turtle ( Pelodiscus sinensis)
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Abstract; The nutrients in muscle ,skirt and fatty tissues of Florida soft-shelled turtles( Apalone ferox)and Chinese
soft— shelled turtles ( Pelodiscus sinensis) were determined. The results showed that protein contents and fat
contents in muscle of Florida soft-shelled turtle were significantly lower than those of the Chinese soft- shelled
turtle.However , the protein contents and fatty contents in skirt tissue were significantly higher than those of the
Chinese soft- shelled turtle (p < 0.05).The essential amino acids ( EAA) contents and pharmacodynamic amino
acids(PAA)in muscle of Florida soft-—shelled turtles were significantly lower than that of the Chinese soft-shelled
turtle(p <0.05).In the skirt tissue, the content of total amino acids( TAA) ,delicious amino acids( DAA)and PAA of
the Florida soft-shelled turtles were significant higher than those of the Chinese soft-shelled turtles( p <0.05).In
the muscle and skirt tissue ,the AAS ,CS and EAAI of the Florida soft—shell turtle were lower than those of the
Chinese soft—shelled turtle. The kinds of fatty acids and polyunsaturated fatty acids content in muscle and fatty
tissues of Florida-soft-shelled turtles were significant lower than that of the Chinese soft-shelled turtle( p <0.05).
Therefore, the nutrients in muscle and skirt tissue of Florida soft-shelled turtle and Chinese soft-shelled turtle were
relatively balanced and all of them were the high quality protein.The nutritional value and nutritional therapy value in
muscle and skirt of Florida soft-shelled turtle were lower than those of the Chinese soft-shelled turtle ,however,the
flavour in skirt issue of Florida soft—shelled turtle was better than the Chinese soft-shelled turtle.
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Table 1 ~ Analysis of nutrients in the muscle and skirt tissue of A.ferox and P.sinensis( g/100g)
5iH LA Wil
il 2 HL Ik iR GEERN Ak

HEH 16.17 +0.06 17.20 £0.10 " 26.57 £0.06 24.07 +0.12"
LG <0.5 <0.5 19.97 +0.47 <0.5

KAy 79.70 £0.53 762 +045" 47.60 +0.35 68.40 +1.00"
KUK 0.83 +0.01 1.00 +0.00 * 0.53 £0.02 0.56 +0.01

TEAMRILBIRE » Fn 225 8% (p <0.05) , £ 2~F 4 [,

R2 WY BRI LR A SV 1 2 R R A 6 S i (¢/100g)

Table 2 Composition and contents of amino acids in muscle and skirt of A.ferox and P.sinensis( g/100g)

FOLTRAL N B Wil R
h 2 FLIk AR b2 Bk AR
WAL (EAA)
&R (Thr) 0.74 £0.01 0.80 +0.01 0.70 +0.01 0.68 +0.01
R (Val) 0.78 +0.01 0.78 +0.01 0.64 +0.01 0.62 +0.02"
H 5 (Met) Q 0.44 +0.01 0.49 +0.01" 0.27 +0.01 0.28 +0.01"
SRR (1le) 0.72 +0.01 0.77 £0.01" 0.45 +0.02 0.46 £0.01
2L (Leu) Q 1.28 £0.02 1.41 £0.01" 0.90 +0.04 0.92 +0.03
FEP R (Phe) Q 0.62 £0.03 0.73 £0.01 0.61 +0.04 0.62 +0.01
R (Lys) Q 1.45 £0.02 1.58 +0.02* 0.93 +0.04 0.90 +0.02
T IR (SEAA)
20 4% (His) 0.51 £0.02 0.49 +0.01 0.28 +0.04 0.31 £0.00"
FER (Arg) % Q 1.02 £0.03 1.08 +0.00 2.02 +£0.02 1.74 £0.04*
e Te F LR (NEAA)
KA (Asp) %O 1.49 +0.00 1.64 +0.02* 1.59 £0.02 1.51 +0.02*
2251 ( Ser) 0.68 +0.01 0.73 £0.01" 1.21 £0.01 1.09 £0.02
AR (Glu) % Q 2.54 £0.01 273 £0.02" 272 £0.03 2.50 £0.04
HEM(Gly) %0 0.80 +0.03 0.80 +0.02 5.09 +0.34 410 £0.10"
&R (Ala) 0.89 +0.02 0.97 +0.01" 2.15 £0.01 1.84 £0.05
fig 2R (Tyr) Q 0.57 £0.01 0.61 £0.01" 0.31 £0.04 0.37 +0.00
I % (Pro) 0.66 +0.03 0.68 +0.01 2.96 +0.05 248 +0.09
FILAR SR (TAA) 15.20 +0.10 16.3 £0.11" 22.83 +0.25 20.40 +0.34*
R HERR B (EAA) 6.03 £0.04 6.56 £0.05 " 450 +0.15 447 +0.09
IR 2 KL R MR (DAA) 6.73 £0.09 7.22 +0.06 " 13.57 +0.35 11.69 £0.23"
YR A IR B (PAA) 10.20 +0.05 11.07 £0.07 " 14.43 £0.20 12.93 +0.18"
EAA/TAA(% ) 39.67 40.25 19.71 21.91
EAA/NEAA(% ) 79.03 80.29 28.07 32.20
DAA/TAA(% ) 4428 44.29 59.44 57.30
PAA/TAA(% ) 67.11 67.91 63.21 63.38

O FRORBER R ; Q R AR
Frivdels (p <0.05) , HoApm 7 &R &0 W F
2557,

R FAO/WHO [pRdE, Bl B B4y 8 [ o, =
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TE0.60 L) | 4l 20 L3k M N AR 5 LA R Y EAAS
TAA #BLE 040 247, EAA/NEAA M35 25 F 0.60, %5 &
FOLREE 5T, A AR A5 2 1) 2 v Mk RN Y A AR
e L P 4 4 b 1 EAA/TAA 4y B Sk 40.44% F1
40.55% , 52 BB LA A L
EAA/TAA AH2, UaBHAE 2 B iR LI 20 21 5 Hofih
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Table 3 The AAS,CS and EAAI in muscle and skirt of A.ferox and P.sinensis
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HE fh 2 Bk AR
AW FAO/WHO O LA ZH (iU A WA 412 iU A
mg/eN  AAS €S mg/gN AAS €S mg/gN AAS €S mg/gN  AAS  CS
Thr 250 292 286 1.14 098 165 066 057 291 116 100 177 071 0.6l
Val 310 441 301 097 068 151 049 034 283 091 064 161 052 037
Met + Cys 220 386 170 077 044 64 029 017 178 081 046 73 033 0.19
Tle 250 331 278 111 084 106 042 032 280 112 085 119 048 036
Leu 440 534 494 1.2 093 212 048 040 512 116 096 239 054 045
Phe + Tyr 380 565 460 121 081 216 057 038 487 128 086 257  0.68 045
Lys 340 441 560 164 127 219 064 050 574 169 130 234 069 053
Total 2190 2990 2549 1133 2605 1260
EAAI 7689 81.56 35.94 101.82 37.67

B TR ELRE 25, (B % L3 M R 300 4H SUOXUBR AT T
R AR R T 2 A

A PR P14 245 PR L R H 245 2550 S S i 1) b 26 R 7
A, YA, Fh A A % B N g5 B BE T B
4% RSB Z D3k, X EEMEALA B E A T E
AR IR AT K R 2 TT LU, B 2 Bk
1 v A g UL PA) ZEL P ) 2 S S R 43 3 1)
SR AT R 67.11% F1 67.91% , H A% 5131k ¥4 L
PRI ZH v 114 24 200 8 R TR o i I S I T b AR (p <
0.05) . TEMLHLD % HEL 3k U 1 25 2% 4 i 1R 2
TR 35 T e (p <0.05) o B FRAEEE LA 4140
B FR AR R BT U 8 8 T 0k 20 B R Lk o L
IR AU T AR
2.3 FMENAMNEDALNEFNEITEGN

NZE 3 AT LI H, L AAS FEFFREHT BT, 49 % L
35 W I o A e L PR) 2B 2R R 20 4 1% R i R 44
A Met + Cys ,3X 5L CS ¥E RIFMbrE—5, 7ML
PAIZHL 2, ol 2 HL 3O R v A 0 B R SRR T A IR T
Met + Cys 4b, HUE B8R sl T 1, 3k R A1 % HLik
g 1 v A v L PR ZEL 8 B o T R R TR ) AL A B A
XS HL e S BT, MR 3R O (AR i AR S K
fho TEHLIRIA G, 2 B iR B8 iy AAS (CS il EAAI
PS> H /N T v A e 33U I 8 HEL K U UL PR 2 2L
EIRPEAL T A%, X 5 AR S5 1 0 B
B FR M s TR AR R [ X T RS R 25 S
AEBY . RR S S LA 4H UG EAAL &5 T 20 E E 1
BB IE (76.89) , g T-HF A= Hh ARG 4y 1. ( 72.02) FlI
Y (75.95) P FERE L SR b B LGk K Y
AAS (CS Fll EAAL PE43 349/ T 48 | 50 I rp A e i
LU E TR TR LA
2.4 WMHENANDERRSELESN

N 4 TTLIR k% BB LA ZH 8L rp S S A
8 AP IR , Ik T 4% (10 Fh) . RS RERR (C14:0)
FIMIR (C18:1) fi4 & Hk 7E W Fh 5 R A7 A 22 S 41, e
PR WTIR 0G0 & AP 5 25 53 (p <0.05) . %
L U UL PR 2 0 N O T 1) e R 22 AN A RN I
JIF A2 P4 ik b I T b A e o 0 L K B PO A
FINE D7 R & 3 s T AR . LA RIS DR o i

AIRhE P 3 WLIA A8 R0 (8 A 22 911k, X LA Y
FEFRUMEANRARAT B0 ™ o 22 A i AR U5 92 g
AR v LIS 8T PR AT /K S, B B e & SN A Al
U PR 1) B A0 A A5 KRR O L5 1) R A 1 R v
AR LA LHZU P IR 5 R ) 38 SR A (e A B 7 i s T
o2 B IR

TENG DT b, ol 2 L 3K 8 A IR 7 A R v 35
A 22 FPIRIITR , 6035 O FRIQANNE IR, 7 A AN AN
NEWitR 6 FhZ AP ANENTIL . THAeB s H I &
£ 24 FHIRWIIR , AL 45 O ARG ITIR , 7 Fh A 1h A1
NE TR AN 8 Ff Z2 AL ARG TR o A6 5 i s 2H 21
HING TR Bl 2 Z2 7k 2 HLIK %, 5 S AN 1 A0 IS 7 7R
HIRPISAR R A1, 160 A0S 5 TR 14 b 26 01 22 AN AR A IS T
PR FRZE I AN [F], o 18 B s W5 20 2 19 2 AN A TR
Wit Fh IS Z T 20 BLik ¥ . R AR IR T 2= ANl A
JI§ Wi B2 & & A1 EPA + DHA + DPA G & 73 5l
34.24% 1 8.26% , W35 1 w5 T 196 27 HLIK B 19 5 i
(p <0.05) AH R IS 5 2H 21 Fp AR AT IS 5 R o5 &t A1
FRANARL RS T R S R T BN (p <
0.05) . EPA Al DHA S22 NN GEA B 2675 N8 DT
REAS P v A= W B3 1, %) 4 450 A it Bl AT HE 224
FHP S LB AR R T 2 S SR LR BT
i TR B
3 it

o2 Bk M A AR EE LA T A EAA/TAA #f7E
0.40 245 ,EAA/NEAA ¥Je 7 F 0.60 , 156 AH 3k 27 B3k
N R AR 0 SR AR A R AR A

2 FLIR B UL A b LR 1 R T R AR
ARG Ak T A AR R A R R R 24 R A R R
WA T AR 5 O 2 BLIR B 1 A b LR
TRFIVHLIR D7 & B T AR K e SRR T b AR,
B IR 22 FL PR A 2 35 Bk I v T AR

o 25 LK M JUL PR 2H 4 PP RIS D 1R o R R 22 A
MO IR B 5 A T rh AR, SRR AR AT IR U R
d TR AR . TRAR IR DT 20 i Z AN IS D
PR EAHEAT EPA + DHA + DPA GG i 35V T 2 L
IR AR D7 1 5 R AR RS AR RIS T R 5 i
T Hh 2 HLak
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x4 D HURES AR LA LSRR W 22 P IR R 2 A 5 (% )

Table 4 Composition and content of fatty acids in muscle and fatty tissues of A.ferox and P.sinensis( % )

TRORR

T _ WL ZHZA _ JIE i 4 21
Hh 2 Bk g 9h 27 B3R s AR
HuFAE TR (SFA)
A kERR (C12:0) - - 0.07 +0.00 -
TR (C14:0) 3.43 +0.21 3.37 £0.31 2.30 +0.00 1.80 £0.00
+ H LR (C15:0) - 0.50 +0.00 0.17 +0.00 0.23 +0.01
MR (C16:0) 31.03 +£0.06 30.1 £2.05" 19.60 £0.17 15.60 £0.06 "
B4R (C17:0) - - 0.29 +0.00 0.33 +0.00
fifi 512 (C18:0) 8.47 £0.70 9.83 +0.31° 4.50 +0.10 4.90 £0.00*
AR (€20:0) - - 0.13 +0.01 0.34 +0.01"
kel (C21:0) - - 0.20 £0.01 -
118718 (€22:0) - - - 0.17 £0.00
=R (C23:0) - - 0.14 +0.01 0.24 +0.01"
A AR (C24:0) - - - 0.06 +0.00
AR iR (MUFA )
SRR (Cl4:1) - - 0.14 +0.01 0.09 +0.00
F5EhE— W18 (C16:1) 12.17 £0.15 7.10 £0.52" 12.87 £0.06 5.60 =0.00
F-Ei—EIR(C17:1) - - 0.31 £0.00 0.29 +0.01"
IR (C18:1) 41.50 +0.96 43.10 £2.62 40.97 +0.15 3320 +0.10"
A — IR (C20:1) 1.60 +0.10 1.30 £0.00 1.70 +0.00 1.20 +0.00
JFR(C22:1) - - 0.35 +0.01 0.28 +0.00
— - IunR— R (C24:1) - - 0.27 +0.00 0.25 +0.00
Z NG iR (PUFA)
S 3R (C18:2) 1.00 +0.00 487 +2.24* 5.83 +0.06 22.0 +0.00"
a— T RER (C18:3) 1.90 +0.00 0.77 +0.00 2.57 +0.06 2.50 +0.00 *
oA TR (C20:2) - - - 0.15 +0.01
ARA(C20:4) - 0.96 +0.00 1.70 +0.00 1.23 +0.06
EPA(C20:5) - - 1.97 £0.21 2.60 £0.00
TR DUE IR (C22:4) - - - 0.10 +0.00
DPA(C22:5) - - 0.57 +£0.05 0.69 +0.01 "
DHA (C22:6) - - 243 £0.25 4.97 +0.06"
AR TR i SSFA 42.93 £0.55 4443 +2.65° 27.40 +0.26 23.64 +0.05"
PSRRI R IR S SMUFA 53.67 +0.81 51.47 +3.10" 56.60 +0.21 40.91 +0.10*
Z AR IR S SPUFA 2.90 +0.00 6.60 £2.37" 15.07 +0.58 3424 +0.12"
EPA + DHA + DPA - - 4.97 +0.51 8.26 £0.07 "

M FENR 55 5 W5 R A4 2 R AN 5 i B o3 B, 2
MR ORI v A ) LA B BB IR T (BRI A
i, NRIHZZ MR A 25 55 b2 HLIK B g LA 4R
AR T H A0 8 SR E A BT (AR T R AR
{ERE 1 22U B T XUR AL T i AR

S 7% 3Lk
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