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ABSTRACT: Objective To compare the changes in muscle nutritional components and quality indicators of

Trionyx sinensis at different stages of ecological purification breeding. Methods Nutritional parameters such as
morphological index and protein, fat, amino acid and fatty acid in muscle and skirt were measured during the Oth,
15th and 30th d of purification, and the nutritional and quality changes of Trionyx sinensis were compared with the
textural and structural characteristics. Results With the extension of ecological purification breeding time, the crude
fat of Trionyx sinensis showed a trend of rapid decline followed by a slight increase, while the crude protein showed a
trend of initial increase followed by a decrease. The total amino acid content showed a decreasing trend. In the entire
ecological purification breeding process, there were significant changesin the crude protein and crude fat content in
the muscles of Trionyx sinensis (P<0.05), as well as in the moisture and ash content of their skirts. There were
significant differences in the content of saturated fatty acids, monounsaturated fatty acids, and polyunsaturated fatty
acids before and after purification (P<0.05), and the content of saturated fatty acids and polyunsaturated fatty acids
increased at 15 days. Except for valine and proline, all other amino acids decreased, and there was a significant
decrease in cysteine, lysine, glutamate, histidine, aspartic acid, glycine, and alanine in the purified muscles after 30
days compared to the untreated ones (P<0.05). In the whole texture mode, the hardness, adhesion and mastication of
the muscle of Trionyx sinensis purified for 15 days were significantly improved (P<0.05) compared with that of the
muscle before purification. Conclusion Compared with traditional pond aquaculture of Trionyx sinensis, the crude
protein content, essential amino acids, and total umami amino acids are significantly increased, and the optimal
purification time is 15 d. Ecological purification breeding can improve the quality of Trionyx sinensis and better meet

the needs of consumers. It is a purification breeding method worth applying in production practice, which is

conducive to increasing the supply of high-quality and cost-effective Trionyx sinensis and providing research data for

improving the quality of high-quality aquatic products.
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Fig.1 Measurement map of morphological characters Trionyx sinensis
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Table 1 Changes in morphological indicators of Trionyx sinensis during ecological purification breeding process

YALS T 0d 15d 30d
K /g 608.67+97.33 610.00+£105.47 608.70+106.19
N 4.95+0.38° 4.90+0.48" 4.58+0.44°
HK/em 30.83+3.73 30.43+2.54 30.41+2.80
NN 13.54+1.14 13.52+1.16 13.56+1.24
P /cm 2.82+0.27 2.76+0.28 2.74+0.28
K /em 11.23+1.39° 10.12+1.18° 10.32+1.79*
N HHEK/em 16.36+1.93 16.71+1.66 16.83+1.84
F Ty
7 H 55 /cm 13.45+1.44 14.48+1.17 13.77+1.46
J& MR 9 /cm 2.36+0.49° 2.66+0.62° 2.77£0.65"
JiE FH 5 /em 12.79+1.17 12.89+1.12 12.75+1.19
JEHFK/em 12.57+0.80 12.50+0.67 12.47+0.81
K /em 6.45+0.98" 7.00+£1.06° 7.19£1.03*
KIit 2.27+0.18 2.25+0.11 2.24+0.09
HH EHE 0.53+0.04 0.560.02 0.55+0.03
il /mm 31.94+5.22 25.00+4.51 30.40£6.03
Mg 32.89+15.54 19.59+4.86 26.08+16.77
5 H /g 119.28+18.73 95.78+25.51 96.22+18.72
JFEE /g 15.85+0.95° 11.51+1.33% 17.87+1.70°
23 7elg 558.83+148.67 478.24+141.72 504.92+145.97
e PNERE T 1A H /g 39.59+4.09° 28.78+7.55° 43.89+6.98"
HHHEEU% 16.64+0.02 17.81+0.29 16.26+0.10
LS UE AN 4.41+1.33 3.65+0.00 4.15+1.55
¥R AR 0.1120.01 0.09+0.02 0.1120.01
RN 0.02+0.00 0.02+0.01 0.03+0.01
JliRZNE 0.06+0.01 0.05+0.02 0.070.00
235 Y% 76.95+0.80 88.50+0.35 84.06+0.70

T AR TR RHAT B3 YEZ 5 (P<0.05), K 2~4, 6 [d,
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Table 2 Changes in basic nutritional components of muscles and calipash of Trionyx sinensis during ecological purification
breeding process (g/100 g)

i ML il
18 *ﬂ‘

0d 15d 30d 0d 15d 30d
Koy 79.28+0.78 78.95+0.65 79.02+0.78 74.00£0.49" 72.29+0.38° 70.40+0.28°
K5y 1.03+0.03 1.05+0.04 1.01£0.03 0.74+0.09% 0.8940.13° 0.60+0.04°
HE A 19.03+0.74° 21.39+0.79° 19.46+0.47" 27.41+£0.21° 28.34+0.50° 30.210.17°
HHAE T 0.3940.10° 0.11+0.08° 0.1740.05° 0.040.02 0.04+0.03 0.04+0.03

FeA MK A S FE AT A A R
R, R, hARERRNIE SR R
AUTEPI IS RIS A B 7RI TP AR B E R R,
PR R R I A O YA 7 0 R AR AR
AR LR E S 15 d BRI B o = AR L IR
i He 2 D (P<0.05), AR LA BT S U K
B, AR B TR & BRI 25 T, rh RS
B 73 (AR /N AR IRERAR, N2 bR 06 5 45 1L i,
TEEWREEOT, 5 bR I IHFERR R AR . TRl
FEARTE BRI, DR RACI, DT e B 4 b 1 30AT 19 4
A, IOk, TEHALTEAE 15 d i, FPARBSILIN . 3RIL0
ML A JRAE A5 SRA(18.37 /100 g, 27.36 /100 @), T35
FE(17.05 g/100 g, 24.92 g/100 g). IR=EFFH(17.41 g/100 g,
24.35 ¢/100 g)!Ay LS G, T UL DA ARUAE 140 T 00 25 24 KL A
B HO B A B3R5 (0.77 2/100 g, 0.22 g/100 g). hIER5H
(0.71 g/100 g, 0.30 g/100 g) . IkEF%4(0.54 /100 g, 0.56 g/100 )"
PIZEREAR . IR BLE FR o A EE T, rh ARl o 4K
RGBT, EE MG IREEB R 15 d.
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#Ak 15 d JERIILA R MUFA 5 C20:1 Mx& 8 R EHk
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C18:2n6¢ . C20:3n6 ML AFALINA B35 1R 5 (P<0.05), ¥
1k 15 d JERILIA H C22:2n6 HeAR ALY ik 30 d B 5%
PR (P<0.05).,

#3  hAEEES AR A P ARERARRE AR & B LR (%)
Table 3 Changes in fatty acid composition and content in the
muscles of Trionyx sinensis during ecological purification
breeding process (%)

BliER 0d 15d 30d
C12:0 0.02+0.00 0.03+0.01 0.03+0.01
C14:0 1.06+0.03* 0.63+0.05° 0.77+0.16°
Cl15:0 0.26+0.06 0.200.02 0.20+0.02
Cl16:0 11.48+0.09 10.56+0.23  10.92+0.82
C17:0 0.27+0.04 0.200.02 0.22+0.04
C18:0 5.39+0.09° 6.49+0.15" 6.17+0.68%
C20:0 0.14+0.01° 0.08£0.01°  0.12+0.01°
C21:0 0.22+0.01 0.36+0.12 0.24+0.03
C22:0 9.21+0.41° 12.8940.12°  10.24+0.74°
C24:0 0.39:0.04 0.48+0.08 0.51+0.10
SFA 28.47+0.39" 31.90+0.63*  29.43+0.76"
Cl4:1n5 0.11£0.03 0.07+0.03 0.10+0.01
Cl16:1n7 8.17+0.12 6.15+1.32 7.73+1.06
Cl17:1n7 0.260.02° 0.16+0.02°  0.22+0.03"
Cl18:1n9¢c 19.70+0.48" 14.92+0.09°  19.69+0.43"
C18:1n9t 5.73+0.46 5.78+0.72 5.94+0.25
C20:1 1.46+0.04° 0.85+0.06° 1.08+0.12°
C22:1n9 0.37£0.06° 0.27+0.05°  0.33+0.02"
C24:1n9 12.42+0.35 12.53£0.36  10.88+2.09
MUFA 48.22+0.41° 40.73£0.29°  45.64+0.58"
C18:2n6t 0.23+0.01° 0.18+0.04™  0.16+0.03°
C18:2n6¢ 15.93+0.24° 17.86+£1.22*  17.09+0.23%
C18:3n3 0.14+0.02 0.15+0.04 0.14+0.03
C18:3n6 1.02+0.09 0.84+0.21 0.97+0.14
C20:2 0.28+0.05 0.37+0.10 0.29+0.05
C20:3n6 3.38+0.67° 5.71+0.40° 4.27+0.87°
C20:5n3 0.07+0.02 0.09+0.01 0.07+0.02
C22:2n6 0.20£0.02° 0.14+0.02°  0.18+0.01°
C22:6n3 2.05+0.46 2.03+0.16 1.77+0.21
DHA+EPA 2.13+0.02° 2.13£0.16% 1.83+0.23°
PUFA 23.29+0.07° 27.36£0.39"  24.94+0.84°

1¥:: SFA. M FIfEiHR(saturated fatty acids); MUFA. BRMIFIEINTR
(monounsaturated fatty acids); PUFA. ZANMEFIEIER (polyunsaturated
fatty acids); DHA. .} _Bi7N4ifR (docosahexaenoic acid); EPA. 1+
filk L4752 (eicosapentaenoic acid),

MG IV R 2 WA, B R (C 18:0) HL A5 i /b J ik A
0 | PUIEE | 16 I I AR R S e S P
PR (C24: 1n9) LA REMS AR E w2 oo A K | SR i p 2,
PEAT MR IR AR NE A, eV s | K
Yol I AR 34 IR (C18:2n6¢) HAT {370 IR L4
i shkaEfE . (e R T . BRI WRRIR
(C18:3n3WJLER J1 . LK R E . MR BA R IEER;

TEAE A IR (C20:2) 45 By 5 By 088 1% i 9 m IR o 5 1 . ok
HMBAEIR; 5k = IR (C20:3n6) 32 P 5 A B |
4- PR SR RS, X v A LA XUk R AT i T
BRD 3% EPA il DHA B A SRR K & MRIIRR, A T
O PIREVEAD ) AR, b 15 d el
PR E g T F) AR % T L AR b AT B M i (P<0.05),
el . WIER . WRIR . AR TR . Tk IR
AR b A A AT Tk i, DHA A EPA BAH X & i
LT U

ULAl, JE B R B TR 7 i AR R B A SR A
Z—, FERENLA LAY PUFA &, A5 SR
56, MAE—ERE R T A 2R RS, A,
HeAk 15 d By rh AR LPY vh PUFA SRR B L A L A
frgm, H'5 0d.30 d B HF BEZEF(P<0.05), X, ¥
b 15 d 2247 B P AR EE ILIR 20T PR AR X T RE B 4 DA TR
AR B MR, HWHAbIRAE 15 d W] DA 3R T h At
14 B 07 P 5 A {1
24 PP EEBRER DT SITEN

ANEZ U HEHERAEAR, AR T4
76 H B BN TR ESE R I, sebr AR L
T B TR RSB 2 D AR A B, AU RT3 A 5
BRI EERERIRZ P R TIPS R 3%
B v B HEL R AR 1 SR AL S AR, 028 A A e R
R IEIRET ) 2 4 WoR, AR TAA Bl 4L
IR T R, 154k 30 d AL H TAA 195 R AIK; EAA
o, BR T AEIRSN, A SR BT R, gk 30 d 9
WL P st . i ad iR & it e AR eI i AT o T b
(P<0.05); NEAA ', ¥tk 30 d BIULA H Y NEAA &kt i
FMEFH(P<0.05), HHk 30 d LA A ERR . HER . K
XA, HEARMNAR S RSN A B EETRE
(P<0.05), ZILMR X —AF (b aHAAT RE R YURIS Rl A, S
FONAPUERACRE 132 307 A AL LR

TR RN g e N R il UR AW I 1B TR 2 s =0 I &= 1
B IIRE R AT IE I L I RE . BRI HLA 1L U AR 3 D
HEBE, B0 T, BEARC ISR KUK, B8 e o 1 S5 Tk .
INARREE LR . IR . Ry IR, 24 S
TP e o A, RIEOVLP AR T2 LA £
PR AN R T L R Sy | R LA A R S A T
B3R 4 TAL HE 15 d AP ER . SREIR . AR
L2 R . IR O AR RS0 BT BT, G 2 2R
TN IRIX P T B IR 5t o JFUE S R FE 4 (0.49 /100 g
0.93 g/100 g). ThIHFE5E%E(0.50 g/100 g, 0.91 g/100 g). i
IR (0.48 g/100 g, 0.88 g/100 o)) A L

TiHh, HAbFREE 30 d BRI T, RERTR A A
FRFIRAE IR . 2 HWAHER ., WEIR . 25 RY ARG
TOFRFE B A R IE BE /D, WiTEdb IR0 15 d AE{bARNT



108 B dn 2 4 R R I A 4R

%16 &

R4 hEEERUFEIRNATEEREMKESE
TLIE S (g/100 g)
Table 4 Changes in amino acid composition and content in the
muscles of Trionyx sinensis during ecological purification
breeding process (g/100 g)

AR 0d 15d 30d
St R 5.52+1.62 5.16+0.35 4.67+1.85
SLEIR 9.2842.65 8.98+0.69 7.88+0.58
BB 11.87+0.39* 10.81£0.24°  10.11£0.29°
it 7 R 5.44+0.23 5.20+1.19 4.68+0.98
iR 0.38+0.05 0.40+0.02 0.4420.11
AR 10.90£0.50° 10.56+0.24° 9.11+0.14°
R 3.1940.90 3.29+0.20 2.76+0.32
RN R 3.67+1.05 3.64+0.35 3.05+1.22
ThATR 4.71£1.32 4.78+0.94 3.94+0.68
4,7 1R ND ND ND
YEAA 61.99+10.55 58.96+1.92  51.77+5.30
REHR 10.68+0.55° 10.64+0.50" 9.08+0.89"
HER 18.52+0.47° 16.22+0.44° 5.72+0.81¢
R 6.63£0.54° 5.74+0.28° 5.26+0.36°
gt 7.65+0.46 7.35+1.41 6.29+0.70
225 R 3.78+0.44 3.99+0.86 2.99+0.82
TR 5.31+0.18" 5.09+0.13" 4.39+0.54
HER 16.69+0.29° 14.80£0.04°  13.32+1.04°
gy 4.24+1.55 4.54+1.57 4.90+0.79
INEAA 44.91£2.31° 41.67£2.35°  27.45+1.96
TAA 128.45+15.88°  121.18+6.06°  98.92+10.08"
EAA/TAA 0.49+0.02° 0.49+0.02° 0.52+0.00°
R ZEILER  29.20+0.83° 26.86+0.29°  14.80+0.74°
AR EILER  15.71=1.50 14.81+2.06 12.65+1.34
WA 51.82£10.33 48.82+3.31 43.07+6.98

1 ND. KA H; SEAA. 27 2 FE PR (essential amino acid, EAA)
i) & i 2 #l; ENEAA. JE 267 24 5L B2 (nonessential amino acid,
NEAA) & 2 Fll; TAA. BV IR (total amino acid).

KA BRI S B T i RIS ] 4K S 4 A v A
BELIA B BER AR o [FIB L 15 d A ARBs LA A
R, AR, 22708 . IR & LR H #5(2.00 g/100 g
3.36 /100 g. 2.76 g/100 g 3.61 g/100 g)**! . HFLEHL(1.85 g/100 g
3.12 /100 g. 2.44 g/100 g. 3.30 g/100 g)* . JRZ%5(1.97 /100 g,
323 /100 g, 2.33g/100g. 3.10 g/100 g) ¥ BEms s, PRk, M
SR i S AU A R E, Th ek A A LR A
(B A E#R 30 ds

45 WHO/FAO 21 HITorbriE, THE HHhEETER
[ AR R ) AAS F1 CS WA EIRTEDL. I 5 rhad it
FRTEATIOAS 43 T, S S b IR B B, S — BRI
FEFR AR B 1 S FE R AT S 4 S R N 9 2 R o
2.5 BHRWTWSHR

AR AR B RE LR RR T LA AN T AL, R
35 L O R AR FH (L, RIS 30 A SRR i B 2%
ST 2 kAT oA, it TPA AUl
TR, BEFHRERE . SRS B R AL R B T B R R
i R ot 50 T A R R R DL HL B AR AR, B RE S
KBS ED R NIRES A, HERNEL B SR A S

. RS 1R, SRR S BRI AR Sk R 48 Je W 52 ok

IRETT, —IBORUd, B . st o E A #hiEl >,
YAk IR A I A R AR R T T I 5 SR NS 6 BoR, il
i B B 25 14 fb IR B o () S 2R T, PO SRR b 37
FE B A R BUE T RS LBk, | iRE . H
W B L TR AF IS (B SR S B B TR TR s, ks
B 15 d PR ARBERR T ORI | RS . DEIEE LA
BEHRTHP<0.05), VEIIFEFRIE 15 d irhAREARIL UL
v LSS 8 B i o A 2

RS hEEEFUFREITRZFHEFNETN /g

Table 5 Nutritional value evaluation of Trionyx sinensis during ecological purification breeding process (mg/g)

N FA(;{WHO x%%%ﬂ AAS cs
ZEN Bk 0d 15d 30d 0d 15d 30d
SRR 250 331 0.73 0.60 0.60 0.55 0.46 0.45
SLHER 440 534 0.69 0.59 0.58 0.57 0.49 0.47
AR 340 441 1.05 0.91 0.86 0.81 0.70 0.66
R+ M R 220 386 2.25 1.87 1.88 1.28 1.07 1.07
RN AR+ 2R 380 565 0.78 0.68 0.65 0.53 0.46 0.44
pix N 250 292 0.62 0.56 0.51 0.53 0.48 0.43
AR 310 411 0.04 0.04 0.05 0.03 0.03 0.03
B 2190 / 6.17 5.26 5.12 430 3.68 3.57

TE: AR T,

®6 EEESFUAREITRRBARMENL

Table 6 Changes in texture of Trionyx sinensis calipash during ecological purification breeding process

AL ] il i /g HPE/ % R /g e =R i NE /g 8l 5 P /g
0d 7301.51£201.60°  2.59+0.47 0.71+0.24 5172.42+337.80° 11878.30+448.86° 0.75+0.09
15d 8306.82+335.68"  2.55+0.44 0.46+0.00 6272.37+379.61° 13728.85+256.17° 0.78+0.00
30d 8613.38+248.33*  3.01%0.35 0.74+0.24 3822.07+253.96° 9611.85+932.24° 0.77+0.05
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SN AR Bt 1) F B (Al SREE 15 d B MRR 2 a1
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H AR AL B BT . TE LSRRI (], PR TR (4
fabn . WURGEFRBLGY  #R I E IR L ISR AL T A
e, ZiARE, AR b IR AR s 1 AR
Bt a2 15 d KUE, REG#EE 30 d.
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JT, RIS S T AR B B & BN I RE SR AN A,
R FREE A R A RS . (BRI gL IR AR A TG
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