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Abstract: In order to compare the difference in the quality of Pelteobagrus fulvidraco cultured conventionally and by the
wetland-recirculating water pond combination, the water quality of the aquaculture ponds was evaluatedin this study. Meanwhile, techniques
such as ultra-performance liquid chromatography (UPLC) and gas chromatography-mass spectrometry (GC-MS) were used to analyze the
appearance and textural quality, nutritional quality and flavor quality of P. fulvidraco cultured in the wetland-recirculating water pond combined
system and in conventional pond. The results indicated that the water in the wetland-recirculating water pond combined system was less
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polluted, the degree of eutrophication of the water body was suppressed, the empty shell rate, brightness and whiteness of the muscle of the P.

Modern Food Science and Technology 2023, Vol.39, No.5

fulvidraco cultured in combined system were much higher, and the muscle's cooking loss rate was significantly reduced, compared with those of
the conventional group. The essential amino acid/ total amino acid ratio and essential amino acid/ non-essential amino acid ratio of the wetland
group were 40.40% and 78.67%, correspondingly, and the amino acid composition of the muscle was more in line with the ideal protein pattern
recommended by FAO/WTO. The contents of unsaturated fatty acids, Omega-3 fatty acids and Omega-6 fatty acids of the wetland group were
3.78, 2.64 and 3.25 times that of the traditional group, respectively. In the wetland group, the content of volatile odor substances with unpleasant
odor slike oily odor also decreased, the total proportion of bitter and sour amino acids decreased, whilst the total proportion of umami and sweet
amino acids increased, and the content of IMP with umami taste was 3.16 times that of the traditional group. Compared with the conventional
group, the amounts of bitter HXR and Hx decreased by 17.00% and 17.57%, respectively. In summary, the P. fulvidraco cultivated in the
wetland-recirculating water pond had a higher proportion of edible parts, whiter and brighter meat, a better nutritional composition of muscle,
and a superior flavor quality. This study canprovide theoretical supportfor the improvement of the quality of P. fulvidraco and the promotion of
the wetland-recirculating water pond combined culture mode.

Key words: Pelteobagrus fulvidraco; texture quality; nutritional quality; flavor quality; conventional culture; combine wetland-pond

circulating water culture
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Fig.1 Schematic diagram of combined wetland-pond circulating water aquaculture system
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Table 1 Water quality of pond under different culture modes

2 MRGEEF RS ETS
Fig.2 Comprehensive nutrition state index dynamic of pond
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Table 2 Trophic status index in the pond

N TLI (Chla) TLI (SD) TLI (TN) TLI (TP)
A —rmw wE WRE JRE WHRE R WRE R
7 A 58.59 60.13 81.29 77.34 67.72 65.87 77.94 73.91
8 A 59.90 59.06 78.43 76.47 75.34 71.66 79.79 79.23
9 A 68.06 65.78 78.88 75.87 78.10 71.98 77.74 77.36
10 A 64.81 60.99 80.04 76.86 75.28 70.49 73.33 72.39
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Table 4 Effects of different culture modes on colour of
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Table 5 Effects of different culture modes on texture characters and cooking loss of P. fulvidraco

483 A JElg (LACS IR ik C e HEMH EREAREEY
AH44e 4358974561.34% 0.6840.07° 0.6040.03° 1768.584307.97° 0.4640.04%  25.02+2.81%
JE3b4A 5508.054809.89° 0.6320.03° 0.5240.04° 1798.814311.00° 0.3840.04>  17.7942.33°
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RIS AN R A B0, i B it Kk 2
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* 6 TEIFERX TRFENNERAERHIEE (2/1008)
Table 6 Content of nutritional components in P. fulvidraco
muscle at different culture modes
Bl Ko AR5 HEE HLPE o7
A4l 71.9540.86° 0.9020.10° 16.8940.07° 2.5240.27°
SEHAE 75.6940.63° 0.7240.04° 18.6840.10° 3.1440.147
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Table 7 Content of amino acid in P. fulvidraco muscle at

different culture modes

(Sptinawi 20/ P
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Table 8 Content of fatty acids in P. fulvidraco muscle at

different culture modes

HIKER G il LR
RAZE: Asp 62417.774550.62° 69 937.302423.34°
228 Glu 89 519.794804.36° 100 063.244627.75°
4 R B Ser 22455.404197.23"  25034.68:52.61°
HR# Gly 27024.884309.22° 27 799.96:4192.84°
JiE 2B Pro 17 147.862219.92° 18 249.87499.54°
B4 R B Tyr 18105.044169.34" 20 439.27439.50°
AR Ala 24756.463239.69" 26 957.15:473.07°
SHAEXE RSB 261 427.19+42 498.23° 288 481.46:H 785.09°
2R R His 11 241.49462.07 12 912.5387.49°
R E Arg 31255.654329.31°  33435.354175.37°
Y¥XERILB 42497.144391.06° 46 347.884262.86°
4 %5 Val 23756.514237.04" 27 167.46:470.41°
2 Met 10 034.20496.66° 16 310.56+107.51°
FRE Thr 22425814188.18" 24 702.59-+167.78"
SRR lle 2321014222397 26 802.82:446.20°
FRF Leu 42 921.244369.70°  48610.114301.74°
KRR Phe  23728.453239.17° 26 679.88:4134.00°
BABL Lys 50 685.674617.77° 56 680.674296.72°
S FIF 196 762.014 932.19° 226 954.09H 249.41°
B R AF  500686.3344 816.22° 561 783.4443 291.21°
(EAAITAA)/% 39.30 40.40
(EAAINEAA)/% 75.26 78.67
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HIEHIA (P<0.05) (£8), m[REEH /K mE
P TIRRHORI 2, ATk i g
R, s S L PR IS sh 5 2 AL g R
SAARID, PR E A LI NI 7T 45 AT . AN
NEWiR BA Z M e Thee, TERIEIRE AP, P
IR ] 2y T A B ok, Omega-3 NHLANIS I
RN N T3 TR A AR . Omega-3 fi
TR LA . Omega-6 M ITFRZ I NAL L4 1) 3.78 fi5. 2.64
5 R 3.25 1% . SR iRt AL o-TV FRER . EPA. DHA
Iy HIIBIELE ) 3.28 1% 2.81 1% f 2.45 1% . BFFTIFSE
P AERHARRIK =B N EPA I DHA S RAAEE T
FEFHAEARS, X R GHEAORIE. AR, K
W SR EE R e o0, B EARNLHIT A

iRz e il AR
M 2 & C14:0 2.3540.04° 11.3540.04°
+ A ¥z E C15:0 - 1.4440.00°
AL C16:0 88.591.36°  352.504.37°
A% 58 C18:0 28.2040.11°  109.2840.19°
FeA B C20:0 - 3.1140.02°
AEAEH ER C16:1 7.8640.09°  34.4940.34°
h R C18:1n9c 151.524.13°  663.444.61°
= atER C20:1 57040.22°  24.1940.12°
JB% C22:1n9 2.8440.02° 3.5240.05%
I3 C18:2n6¢ 101.56:4.19°  333.6940.50°
oI FRE% C18:3n3 54340.13°  17.8140.15°
=R =Bk C20:2 5.0440.07° 15.8940.05°
—#K = #ind; C20:3n3 - 2.7040.02°
— 8% =Ml C20:3n6  4.0440.05° 9.8640.13*
T4 W ER C20:4n6 3.0440.04° 6.2940.04°
—+3R A Hfk C20:55n3  2.3540.06° 6.60+40.06°
—+ Bl C22:6n3  19.6140.19°  47.9530.25°
B eE 428.1344.23" 1644.1243.15°
tefefls R A E 119.144.44°  477.694.21°
FroAe g B &g 308.9843.01° 1 166.4341.95"
> Omega-3 J§ iz 27.3940.32°  72.3640.39°
> Omega-6 & iz 104.604.24°  339.9840.46°

i RS T ARMIER, TRR,
25 FREFEMER T HHE ki E 7

T Hh A TR R VR - TS B B3 = TR SR
H (P<0.05), H = BREE R AAE I X
H7 9 FI%N, ZH G -G A K FRAE AR 0T 1 30
R TR A

R BFEATE RV R RS, W
BRI W ENRIR . LR M LB e xt
FEWGARA TIRR AT R I, Tl B ERAEE R
PV 5T AN A2 ] 0 8 S B 2 DR I R AL
R,

®9 TRFERAANEREITH

Table 9 Sensory evaluation of P. fulvidraco at different culture models

207 Ak R &F S

BT BB E A

A%l 7514040° 7.6540.71° 7.9140.80° 7.1740.12° 7.6240.53°

Wil 8.9840.32° 9.29040.90° 8.6740.72° 8.2840.30°

MErkik; BREEE;, G, B AR

8.944020° ALK, KAk, A, BH; AFEL AREHK
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Table 10 Content of free amino acids and TAV in P. fulvidraco at different culture models
B AR EordbsE® EMA/(mglkg)  AA%ali(mglkg) TAVAE  iE#sa/(mglkg)  TAV /A
R AR Asp S8 1000 2749082 57° 0.27 167.4042.59° 0.17
-t gelll S8 300 990.9848.72° 3.30 659.93+12.10° 2.20
4 R Ser # 1500 114.6940.35% 0.07 81.4942.44° 0.05
HRF Gly # 1300 1871.39#45.40° 144  2183.4045250°  1.68
LA R His I 200 318.8845.62° 159 52.803.46° 0.26
A RBR Arg 4 500 196.24+1.66% 0.39 83.3022.33° 0.17
I ZER Thr H 2600 157.24411.12° 0.06 129,99+43.49% 0.05
AR Ala # 600 15241241555° 254  152587426.88° 254
JiE 2B Pro # 3000 58.8640.20° 0.02 74.8540.38% 0.02
BER B Tyr * - 125.33+.59° - 217.0145.79% -
4 284 Val x 400 696.3626.10° 1.74 647.55411.11° 1.62
25 Met % 300 630.5045.87° 2.10 698.05+11.55% 2.33
R e * 900 321.1243.40° 0.36 325.0748.35° 0.36
Z AL Leu % 1900 632.5149.48" 0.33 667.0947.22° 0.35
KRB Phe % 900 376.384.76° 0.42 464.25412 62° 0.56
HEER Lys * 500 1435.1049.96* 287 709.2343.46" 1.42
ERABRASE 9 724.60498.26° 8 687.294139.44"
YERRIAER 1 265.88+11.29% 827.33+14.69"
YHPARAR 5161.39452.18° 4704.83489.15"
YEREAR 3297.33234.79° 3155.12435.60°
YERAR R 1584.76416.92° 880.13+11.23°
SR ER BRI AA 0.57 0.58
LA R IRBR AL 0.43 0.42
Fz 1 TRFFEEA RN &TFEENE S 8 (ng/ke)
Table 11 Content of free fat acids in P. fulvidraco at different culture models
5B NI ER A5 448 M gE 75 B RE I ER A 448 AR
W2 R C140  20940.03°  3.2140.00° — B =Ml C20:2 3.9440.08° 5.2440.20%
AEARER C16:0 57.2746.33"  98.79+17.31% —+8% = Hifh C20:3n6  3.0740.05° 3.6440.09*
A58 C18:0 15.3340.25°  24.9140.67° T W ER C20:4n6 0.6440.91° 0.6840.96*
AEAHER C16:1  7.5840.03°  11.6440.06° —+BK A B C20:55n3  1.6240.03° 2.0440.09°
7hER C18:1n9c  130.2940.68° 220.3247.68° —+ B HRER C22:6n3  9.7530.03° 9.8340.29%
BB C20:1  4.6030.30°  6.7940.06% IR A E 345.4546.45°  541.2845.03"
I8 C22:1n9 2894005  2.9840.03° roAa g B A 74.6946.05°  126.90+16.64°
EihE; C18:2n6c  99.4340.35°  140.4644.28° TbARE AT 270.7740.40°  414.38+11.61%
o-TJRE C18:3n3  6.9740.08°  10.7640.03°

I E BT AR LA B AR T IR

WRA N, H TAV SRR, R IEGHRR STk

R AR S PR & B R R AR T 3
e LA SR BEAT AL, 45 SRR 10~12 FioR.

PR GE A B B L T B R IR B S % IR
HR s R R EE TEA (P<0.05) (& 10). i
BRSBTS R R T LR IE SR (TAV)
KRB, TAV>1 I, EZ R T 7= S 3%

K. g R AT AR HER. HER.
NRIR. SRR HEREIR N TAV BT 1,
g ZH b S I ERUR Y ZH 2R TAV /T 1, RIS 2
RRAHZRR TAV BER. BRI AR SO R
TAV i/, IS RN S ERHIR IR o b s —2,
1Y Eb 5 R R A W o LA N e N A R Ll N T
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WREEA . bAh, W ZE T R B R TIR &
SR 157 5 (R 1D, HEmliEes el & =
AR A st R N5, X EE R T 25
Ak ST T BRERY, BRI ATV A AL A e
B IER B, (RIS Jir B AR R T LI A
MU E AR RIE SR, 898 XU it 2 F) 1 52

(ROAV) HkF7R, 24 ROAV=1 I B iz &9 ke
A SRR, MR TR, IR i
RAGI HH HA AR -+, H2HEREk. g
BRI O . TR DL (E)-2- 0 -1-FE S BRML, mE
PR HIGPRITBERS . FRES ERGS, ULAAVEHIZH
TR SR TR, SR E VI S RS

KUY, i, M B LD R AR IMP A B

SEE TG (P<005), LA 316 f wl o

(% 12), TiALGLLEEALIA T 2R HXR F Lol |

Hx £ B BRI 1.20 A0 1.21 £, i LA, &30

S AV M-S 8 B 7K B 066 4 AL R o B 2

W, WEREAR, WORMRER, X SRR o L HEB B |

T T IR S L S s s, R & oor 1L %JLJ_,_F&L@,LLWﬁ%

2 4 6 8 1012 14 16 18 20 2224 26 28 30 32 34

FAEBS 1] / min

Bim, HIEREERIT RS R B
i3t SPME-GC-MS Il B3 15 FRILA A
JRUIA 8 73 LA ALE Y Avfr 7 A QS T S0 £ UL IR OB
Jit, FEAGHII L 2 30 AT, LEHALFI2EXS R TR
BURHIMER ., W36, WK, BARGERINER 13 fr. 3%
RAEAAE P SR ) TTBRAE AT A O A

R 12 TEFERANRHEZHR S 2

Table 12 Content of nucleotides in P. fulvidraco at different culture models

3 G iEFERNAEL SR SR ST RE
Fig.3 Total ion chromatogram of volatile odor compound of
P. fulvidraco cultured in conventional pond

) il AL
MR E kgl B18/(mg/kg)
4€/(mgkg) TAV 4-%/(mglkg) TAV
57 = BEEARE ATP & - 136.974.05% - 135.8740.27° -
5~ R F ADP - - 31.32+12.88° - 16.3240.01° -
5T —BRE R H AMP 3 500 11.95#0.07%  0.02 11.93#022°  0.02
5K F oA L IMP ¢ 250 57.094.23°  0.23 180.2845.86°  0.72
ByoZeb A7 FBR GMP 814 125 12.3040.08*  0.10 12.2840.01°  0.10
RE B HXR * - 76.7742.18° - 63.7243.04° -
RFFA HX * - 57.3740.44° - 47.2942.14° -
% 13 TREFFFEEANEFE FTEEL MENKESEN S 2
Table 13 Relative content of major volatile flavor compounds in P. fulvidraco from different culture models
ek BEE S REHE ey A il ks
GRS Rekdh i /min lugkg)  4Fi(ugkg)  ROAV 4%/(ugkg)  ROAV
B 6.61 F3¥vk 450  3823.324673.88* 100.00 3693.024658.15°  100.00
3 9.84 APtEek 3.00 159.70430.62*°  6.27 185.21#6.50°  7.52
7S FEE 1359 AR 13.00 130.91428 41 1.19 145.6249.55° 1.36
ES 1741 hfssk 100 26352#1.15%  31.02 212.91439.92°  25.94
1-+=& 2342 hfgsk 050 37.7642.94° 8.89 - -
1-R B3 1740  hfEek - 713.76242.94° - 679.76427.41° -
X (E)2-5%-1-B8 2111 shfEk - 37.4143.47° - 29.3747.21° -
1-F H5-3-B3 1273 E¥#k  10.00 265.47434.12° 312 263.64414.00° 321
- 2,3- 8, = F 443 Bk 30.00 2032742212  0.80 237.074#21.15°  0.96
2,3-F — A 1291 iE#ek - 565.17+18.43% - 373.44427.23° -

E: EFFFEBEXT, DEHEA RS OAV, #IRIH 100 vAit f L1407 45 ROAV.
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Fig.4 Total ion chromatogram of volatile odor compound of

P. fulvidraco cultured in combined wetland-pond circulating

water
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