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FEE: RS ROK I % 58 5 1t 35 37 AR =0T S LD 5 5T AT BB A7 AE 19 2= 5 LR B, DL (Hypophthalmichthys
nobilis) HWFFERS G, SR A TF LI )AL 4 190 350 (1o 980 5 7 AL ) R sl 320 57 v 378 (o 3% % 8 201 ) 79 20 8 ) 5 75 JUL A 7 e 0
JEH B IR RUANBR S RRIE, JEX T 1 K B S S R A W A T X F S . SRR (1) R 6 1 1 R
FL(IPF) | JHFAA L (HST) 8 3K T 3t 0 7R A 41 (P<0.05), 1 ¥ 4 19 JIEL ik 2 (CF) R A& L (VST TE B 35 2% 52 (P>0.05); I 18
TSR B 14 5 A0 7 R A0 P 14 2 B (L) R B (L () 835 0 T I FR T 41 (P<0.05); (2) I 1 3% 0 UL 1A 1 e
PR RS TS IR (P>0.05), B EE W E AR T MR SR GG 4H (P<0.05); (3) MIMITFREE /K4y . MR & & 3
I % 258 41 (P<0.05), THARLE G 7 & 0 3 = T I JE 3R 41.(P<0.05); ISR 6 1 0 7 R e 5 & B HOT 4 i
B T M FRFE 4 (P<0.05); MR IR A IEFRFE 4 EAA/TAA HAE ST 5109 41.24% . 40.84%, EAA/NEAA L
B350 84.18% . 83.03%, ¥IFF& FAO/WHO BRI ARME, MMM BA M AT . Z ARG TR 1Y
TS TS IR 4. (P<0.05); MU FEHENLA HF Ca. Zn A& T UL IR LL(P>0.05); (4) WM SR 20 Aoy g wk
SUHETR N L, PR R o LRI T R R 8 7 B 0 e AR T T 4 ) R R 1 R I
BRI 1R, AR GUESE M 1-COmE . 3-S5 15 R P A B ) B d BRSO T B2 {EL (RO AV ) 75 I i1 % % 21
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oA 22 K R IR BT ) A 1020 4 2 A
FAC I AE R, AN FFRFEA AT LA s SR
BT R A B s P,

fiff (Hypophthalmichthys nobilis) X FRACEE . P
Sk fF, EEESEFIEY), & ROKHBIE N E
TP, LA T K R A SN A R
B AT DL i 28 0 A B R gl A S i K AR R
WAL 2R S, [) I o 4 57 0% R KR b 2
A BHEEEFRYBS LK, B kKRR E SR,
S Z5 5 Il i AN A RO ok LA Sy
I EDK IR FEIE N2 —, RSB i o
BRREAAEEE X, AR, i Rk
T AR S WO Y FRIRAR R S R T, Tt T — b4
5P & R SAERA, TS, &1
WIAE . WAL T A0 BER B, R T SR A ROk
TETIATET, 22t v ol P T RRURRE A S8 [ o A 25 il &
JRSEHE R, W AR AR . B, RRECLIUKTR
i DAk B KoK AR AL, BUS R
AHIESE LASE W50, dl s it i) 5 R 320t I
7K AREREE | TERL A= 9 LA K S LA it BT A T LA
G3AT, TRV R KT T35 77 0 it 3 53 58 65 7 AL A ot Jox
265 M H AT Re A e m I A, DA R 4 I R K T AR
AU W BR R 5 255 F R S At PR AR % .

1 #MEEFE

1.1 #FR5RF

1.1.1 A& SR AMNAT 2022 4 12
A 26 H1E MM K8 157 58 5 25 BED LI 358 30
B[R R AR K (52.9444.54) cm, {AH(3.116+
0.947) kg; b 3E IR ALK K (48.97£6.21) cm, f&
H(2.497+0.804) kg], Jfif ol 1 0 418 2 L E i
— AT o PR IR AR AR X P R e o O
TEARFE R, Bl J b ) Aol 52 A 0 %) 7 35 UL PR AR
KRG TF 3 H, BWEAAMT-80 C, HTIE%E
B IR AT RN KR AR AE () 50 HT o

1.1.2 FZERF LB AEEERE 30~60 C).
95%.B% . bR . AEALBY S Tl R . &
TSR ARG . — M higsl; Wi, O .
IEC R ZEERRIEFR I N 59 BRI R H ER 1R
PR R EIER, TOCERER . L BEL M. BE.

BR AR PRERE A AT (1000 mg/L), W [ E i
PIBEGE L o
1.2 FEEHE

15y Z— W53 i K P (FA-1004, T2
FEF RS A BR A ), 5K BT AL (Y ST,
FEH); B.OHPLBR4I, 3E[E Thermo Fisher /A H));
10,22/ (CR-400, H A Konica Minolta 23 F]); JFit4
AL (TA-XT Plus, JZ[F Stable Micro Systems 23
H) ), SO 35 BT 5k X (8890-7000D, 3£ [H
Agilent 3 F]); WAHGIEIL (1260, 3E[E Agilent 2
Al); MR (7890A, £ Agilent 2AH)); H
BIEFESS(PALRTC120, Bt CTC A7]); HiJEGHE
EEEB TR E BHEIE{Y (PerkinElmer Optima 8000,
[H PE A7)
1.3 X AH*E
1.3.1 KBERESHIE APSEAEMBILLE 5
ASKAEE 1), AR 2 BEHLIE I 3 5 57
BEMLIE . T 2022 4F 12 H 26 H, i FHEH#E K5
A3 BT AR A7 I 2 P90 080 25 SR A SR 3 b 37 ) 7K T
(WT). pH. #f#A(DO). Eh3E (Sal). LV [ 14
(TDS). HLFF(Cond)ZF 5 Hr . /KA B & (SD)
il 11 28 P a5 B B S EA T8 o ORAE 1 L KFRi ST
R EEXIKFE R T 4 CRUEET, WSk
T2 B Z(TN) . A8 S A (NO5-N) . I fiff iR Ak
(NO3-N) ., FASE(NHL-N) . BB (TP 248152,
1.3.2 FHEMFRESHE I Y ST
Yy 5 VERE S 0 25" PR A W AR K R 0.5 m A
“oo LB IS HIATZ WK, WIS 50 mL
SREERN, TN 4% H B EA T 58 o 17 A
SERFERIZEKT 0.5 mAMEFT 1 L RAKESRAE
KEEEA 1 L SEDRN, A S R AT
FEMG PR, i ML = #E 24 h R ik
45 % 30 mL; TR BRI 5 L ROK SR
TR 0.5 m AL RAEM UK (10 L), it 25 R4
Y1 E IS 55 A 28 50 mL SRAE N, A 4% PP s
VWA T B A A s 1S58 %, (4 0.1 mL
51 mL PHEOHEZE (BB s T R AT oAb 2 A
T

T E Y R Y R Z £ R - Shannon-Wiener
ZFEPEFE L. Pielou 2%, Margalef ¥)Fh
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Fig. 1 Location of sampling sites in the Wanghu Lake and surrounding ponds

F 5 IR EUM Simpson fE#EFEEE 4 Fha T8
BAT o0, THEA !

Shannon-Wiener Z#1EFEE H' = -2(N; / N)
log, (N, / N)

Piclou ¥J5] B4 4 J = H' / log, S

Margalef ¥l -5 484 d = (S 1)/ log, N

Simpson L JEFEELY = (N, / N) x f;
A, N WA L FRAMERREG N O T RN AN
B SPIREL fio0 5 | TR A SRR R LAY AR
YHRT 0.02 HIHF, HT AW 2 HPELE
BRSO X 11 60 ) 0t I B K AT PR, B PEfr
PRUEILER 1,

®1 ETZHEYSEERBKRITENRE
Tab.1 The criteria of water quality assessment based on
the plankton diversity indices

115°19'10"

YRR tEE S
biodiversity index pollution level
H™>3 J>0.5 D>3 ST S RE
oligarchic or non-polluted
3=H>2 05=2J>04 3=d>2 B-i5
B-mesosaprobity
2=H>1 04=J>03 2=d>1 o5
a-mesosaprobity
1=H>0 03=J>0 1=d>0 Hi5

heavy pollution

133 BEEBEEFENEENNE IR0

115°21'00" 115°22'50" E

K@), EW). WEEW,). BIEREW).
(W), HARWERE . MR AR . AFIR LSS
A OIEIE SN WA K

JE 3 J¥ (condition factor, CF, g/cm’)=(W/L*)x
100

WA LY (viscerosomatic index, VSI, %o)=(W./W)x100

J# JIE Lt (intraperitoneal fat, IPFE, %)=(W;/W)x
100

A 1K  (hepatopancreas
HSI, %)=(Wy/W)x100

WAL B P 088 R ] 0 b 3 3 R 1 A BB ALAY,
B HAI A 3 cmx3 emx1 em BYHEA%, R CR-400
2 SRR S IR AT BRI E o A B SR T R ALIA
e iyt pe WA Y (L2518 L GRIEAE) . o (414
fE). b (). HEHEAR:

EEZIOO—\/(IOO—L*)Z +(@d )+
134 BALRHENE ARNSERNES
R A3 AT 22 53, BEATL ok BB R4 380 0 ) 1 e 3
3 R, B THLAYIR 1.5 emx1.5 cmx1 cm fY
FURS, i FH TA-XT Plus #4038 {500 =2 3 UL 1A A1)
MR . BE L PN EME . MR A
1.3.5 BRENEFBSNNE LGS AL
EE S, HyokaSEmES% (gh%d e
FHREE 5 K23 92 ) (GB5009.3—2016)1;
RS & willE 2% (B &2 ERRER T

somatic indices,
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JKAY BTN AE ) (GB5009.4—2016)°%; 8 114 &
WE S B %4 B AR 8 5l
FE ) (GB5009.5-2016)"; KUAEMT S #IES% (&
i 22 24 [ R AR AE 1 R 7 A E ) (GB5009.6—
2016)521,

1.3.6 BAEBHE. SEBRSEMNNE  HBUWH
FE 1 b FE SR TN BE S, SR (B %4
FE R b -8 i & LR 2 ) (GB 5009.124—
2016) | £ il 2 4 [ GEAR v v B U 1 A
SE ) (GB 5009.168—2016) 145 [ 52 7 vz Il 2 555 )L
P 17 MoK IERR . 17 i & LM . 37 Fh
Wr B RETIR . 37 FOK NG 7 R 246 41

1.3.7 B8AFTYWRTENE HIEH 1.5 g 6y
WLPA ATV T A, SR P P RS B 25 g T 1A R
TR IHGIE R (ICP-OES) B 55 . 4. Bk, 4. B
5 s 7 on PO,

1.3.8 BRELZEXKELEWNE SHEEERR
2Ry )5 ) it SPME-GC-MS 5 6 1) 4% %
PEXUR . B 3.5 g #ORRAY AT FRALA LA 20 mL
SMETETZ S, AR 2-22 (200 ng),
JIA 10 mL He A AL SR BOIR A, 2t <A g -
JRTE A T I A o 28 SRR B - T (43 B S 2 Y W)
i 7E NIST & Flavor i i 2, F A TH FIH—1k
BT AR LA T AR

1.3.9 BAEFRRIEMNTE RIS ERA
HZU(FAO)FIHE A DAL ZU(WHO) T 1973 4
P 2 35 R T s o A TR 4 08 R B 1 PR O &
g W I U /N v 7 = R = 1 S A s
(AAS) . H2=VF43(CS), (R THE300 75 S R 45 4L
EAAI!"?:

AAS=aa/AA Faowno)
CS=aa/AA &gy

EAAL \/ Lys(t) Met(r) _ Val() oo

Lys(s) Met(s) Val(s)
Krh, aa Ry SCEAE L R B RR 1Y 2 (mg/g N);
AAEaowno) N FAO/WHO PE43 458 2 b [R] Fh 2 2 1R
()7 (mg/g N); AAgpge 43 R H 5 A A
FIEFR B (%); n W EIERR A ¢ hTF
PR 8 5T S Fh o 75 2 R & i s MR ISR 1
Joi R R LR

HR G2 ZCPEAN PR A 73 FE A T 0 UL PR 7 LA

i JoT
PEER G (. (TAV)=C/T,

AT R B (ROAV)=100%(C/ Conar)* T/ T})
K, C o FAP G R 5T 0 7 B (mg/kg); T, X h
5V Y B (mg/kg); Cr T; g %k 4% 5 10
AR XS 7 3 (ng/kg) FUEGE BB (ng/kg); Cmax~ Tmax
R i AT KU ) Joie H X A i S A SR BT R A K2 3
(A FE NS B (ng/kg) FUERGE B 1 (ng/kg) o
1.4 HIELE

FE b 03 BT R S BT E 6 R, H
AR R FATINE 3 WKk, 45RO HAbR 22
(X +SD)"ZR/R o P A7 SE 5 B {1 FH Excel 2016 %X
AR BE, SR SPSS 26.0 4% B E 47 A
K% J5 22 (one-way ANOVA)/M T, & TE2RK
PR K P<0.05, J#:L) Origin 2019b. ArcGIS 10.7
B2,

2 HBRE5HH

2.1 [WEAFNE it iE R0 7K BR4S1E
IRR] 9873 01 ] 32 3t 3 B K BAFAE IR 2 B,
WK AR s i (DO & 12:(9.98 mg/L) i Tt /K
(9.83 mg/L), MK Z(NO3-N)F
®2 WAL BENKESE

Tab.2 Water quality parameters in the Wanghu
Lake and surrounding ponds

n=8; x £SD

&5 category 15 Wanghu Lake b 3% pond

BE/CWT 10.08+1.28" 10.87+0.06"
pH 7.05+2.31° 8.27+0.50°
i f# 4 /(mg/L) DO 9.98+0.82° 9.83+0.99°
8 1E/% Sal 0.13+0.01° 0.18+0.02°

SV 7 181442/ (mg/L) TDS 203.89+43.84"  246.57+28.53"

B 5 % /(us/cm) Cond 204.78+5.07* 276.97+£32.08*
& /cm SD 35.10+5.22° 45.33+2.08"
BE/(mg/L) TN 1.52+0.96* 2.76+0.61°
fH A%/ (mg/L) NO3-N 0.47+0.04° 0.32+0.03°
WP AE 25 %/ (mg/L) NO>-N 0.04+0.03" 0.05+0.02°
AR /(mg/L) NH;-N 0.42+0.19* 1.2940.60°
S/ (mg/L) TP 0.1240.02° 0.30+0.07°

T R E—f5hr b S A S ST RN 3 22 5:(P<0.05).
Note: Different letters in the same index in the table indicate
significant differences (P<0.05).
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(0.47 mg/L) & 2 & T J i b 5 (0.32 mg/L,
P<0.05), IthAh, MIEIKASRRE(WT)., pH. #
FE(Sal). M #EA(TDS) . HL 5% (Cond). 7
JE(SD)., BA(TN), WAEASE(NO-N), #E4H
(NHz-N). B@ (TP T8t % . Hop, W
KRR Sal (0.13%) % 35K T S 341 3 75 (0.18 %,
P<0.05); PU#IKARAYS TN &8 (1.52 mg/L) B EH %
T MM (2.76 mg/L, P<0.05); FIMIKAKL TP
(012 mg/L) o K T i i3t 5 (0.30 mg/L,

150 ¢
~ P=0.008 +"=8; T+SD
5
3 g 100 |
&3 .
& E
1
55:5 50
N 3
0 1 1
38 Hh3E
‘Wanghu Lake ponds
100 7 =8, ¥+SD
P=0.003 L
=¥ o
Ig 2
N § J
gé 0] =
£ ==
)
0 1 1
38 A
Wanghu Lake ponds
S

PRSI B (ind/L)

P<0.05),
2.2 [V FA ) 0 it 3 R e AR W BT S MY
DOA 0 7K A V7 U L ) R i sl 4 s T ST 4
51 18.18%10° cells/L, 7823.95 ind/L, ¥ E 1%
Tt EE 2, P<0.05). IR E 21 it 35 14 77
FEAE P A 53500k 8.87 mg/L I 57.69 mg/L,
Wi 2% Bk W (18] 2, P<0.01). TRIZK A B 77 %
YA K 3.23 me/L, B3 T
J%(0.85 mg/L, [ 2, P<0.05).

36000
P=0.019 | n=8; x+SD
g 24000
£ 8 o
=
Q
e 1
= 12000
&
< -?
0 . .
Lif] HyE
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n=8; x+SD
= 2 | P=0.048
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Fig. 2 The density and biomass of plankton in the Wanghu Lake and surrounding ponds

W K A AR P A I 3] 8 1T 42 T8 69 Ff (I
), HHEgBE13s MR Z, SRR EY) S
4;516’1 50.72%, MR ZaEE T3 F), b
18.84%, JHl i s ILAG I B P2 A 6 1] 25 &
39 i, DASRiR (24 A2, &k 60.00%; HIKX
NEEFEETT(T A1), S 17.50%. 3 3 nl %, R
F E DT R R 8 T W] . REBETT . SR
FIRBRGEE D], v I8 LA /N YR B B (Aulacoseira
pusilla) L B B 5, 35 LLOSUXT M 35 (Scene-
desmus biguga) WAL fes o
P 381 7K A i SR B VR e Sh ) 40 FR(E 3),

Hrpdg i 221 #), S 52.50%; JFEA SR
Z(13 F), ditk 32.50%; FifaRAIRe RN 3
Fh(7.50%)c JE 30t BRI 2 P e S 4 41 Fh (& 3),
Hrp g i 23 Fl1(56.10%) 5 A= 314 14 Fh(34.14%)
K2 2 T (4.88%) . BEEE 2 Fh(4.88%). W% 3
i, 1 K 3 O B A T AR Sl R g R 2K,
th A S R SR A S W, A R 3 3 2 LAE
[F {5 %5 HL (Stribilidium gyrans)FIHE3EE R 5 o

5 i b SE AR, PRI 2K A I i A R i
S HA T = YR EC(E 3) o W AR B )
& R m T, BiFEshym 2
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b B &3] Chrysophyta B ¥{3E[] Xanthophyta ~ § B JR4=3¥) protozoa
é B BT Cryptophyta  E #R¥E[] Euglenophyta 'g @ % H rotifera
g | O Pyrophyta @ 4[] Chlorophyta e | @ Bifk cladocera
g @ #:3%17] Bacillariophyta @ #5#/7] Cyanophyta E W £ /E% copepods
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3 o T R ] i e 3 AL ) -5 i sl W e 2 4
Fig. 3 Species composition of plankton in the Wanghu Lake and surrounding ponds
*3 MESEARMENFRENLBHMRAEE
Tab.3 Dominant species and dominance of plankton in the Wanghu Lake and surrounding ponds
ASS > P
].}7‘ ) . %@ﬁ 1453 s IE pond
classification dominant species (¥>0.02) Wanghu Lake
FFHEY) W] 2 iy 2 35 Anabaena circinalis 0.02
phytoplankton Cyanophyta /NG L Synechocystis minuscula 0.05
FEWE ] S /N R Aulacoseira pusilla 0.47
Bacillariophyta FEIE /N Cyclotella catenata 0.04 0.03
UK B v Melosira granulata 0.05
REFFT 5 Synedra acus 0.09
2R [N s Crucigenia quadrata 0.04
Bacillariophyta PO e+ Crucigenia terapedia 0.06
JIEH: B Kirchneriella obesa 0.07
U Scenedesmus bicaudatus 0.04
RN A Scenedesmus biguga 0.03 0.18
DY B2 i Scenedesmus quadricauda 0.05
[ ssal] KRB PR Chroomonas acuta 0.02
Cryptophyta MG ol 3 Cryptomonas erosa 0.02
RS Cryptomonas ovata 0.05 0.05
FiiEshY s A s LGt Askenasia volvox 0.09
zooplankton protozoan e [l e s Stribilidium gyrans 0.32 0.20
LN Stentor amethystinus 0.07
ST 0 Acanthocystis myriospina 0.11
BLH I Sl i e Acanthocystis erinaceoides 0.05
JNBARA R i Didinium balbiamii nanum 0.10
T AR 1T Holophrya simplex 0.17
TR AR 7 Tintinnopsis sinensis 0.14
BRAF LS 5 Tintinnopsis subpistillum 0.18
sk TR £ 4 Keratella cochlearis 0.04
rotifera i TR £, P 4 0l Keratella ualga 0.02
& Z Bt R Polyarthra trigla 0.03
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TERRAE: YR - 0 R AR S 1 L PA) i S L A0 A 563

FEVESREU(HY) . S50 AR B () M & R B ()2
e TR E () 4) o T8 Ui AR ) 22 BV SR SO0t
PO 81 0 320 M SR K SRR T RPN (B 1), )7 A
Yy Z2 REPEFR RO RK BRI 2 NSRS EETs | 1
A B-rPiG; R M YE R T A 2 R O R 2
AT 1A a5 . WFi s £
FEPE SR 20 S X LK 2R R 2 AN SRS BT | 1

A B-His; WIETRIE S Z AR B N 1 A
S5 EUICTE A 2 A -5 .
2.3 [N Al 55 0 it 3 5% A 65 A9 S M4 1E

IRR] A A 77 Rt 3 7 O %) AL . DR AR HE G
WEZFER 4, P>0.05), SRR F= 55 1) 1L 1
JEE R AR LU 357 85 T % SR AR O . D030 Tl 5 0 1 i
LU A4 L 8 20K T3t 34 3R 5 41 (P<0.05) o

I B Shannon-Wiener ZAEVERL HY T @ Shannon-Wiener ZHEHAERL H'
B Piclou {5 BEFRE S B Piclou ¥ BEHEJ
s T @ Margalef EEEIEH 4 . | O Margalef £EEHH 4
3 Q
2 P=0.044 g
%’ ar - , 2
qé i —— § 6 -
s} 3 P=0.006
% : % P=0.003 % I
|
5 = T m
zo2r = P=0.002 R 1 P=0.184
& | — - | |
2 Hiat i
% ‘ —— $3 - ‘
g — | I Lrl
gt - E | P=0.002
5 % —— |
> =t
i sk P e
Wanghu Lake ponds Wanghu Lake ponds

P4 TR RN Jo] 00 i T 0 A ) 2 RS

Fig. 4 Diversity indices of plankton in the Wanghu Lake and surrounding ponds

x4 WM FNBIEREBEORSER
Tab. 4 Morphological indices of Hypophthalmichthys nobilis in the Wanghu Lake and surrounding ponds

n=30; x £SD
25 category JIE W5 B (g/em?) CF JUE A 12/% VST i I Ht./% TPF JFIA HE /% HST
%) 38 ikt 7% Wanghu Lake stocking 2.05£0.26" 6.45+0.79° 0.45+0.13° 0.80+0.26*
HhIE ST pond culture 2.04+0.10° 5.87+0.64° 0.67+0.26" 1.51£0.13°

TE: n RS RP R — 145 T & A R ) 98305 B 32 A7 135 22 53 (P<0.05).

Note: n is the number of samples. Different letters in the same index indicate significant differences (£<0.05).

IR 0 7k 5 2L 5 S WL IR 5 (L) R AR ()
Y EE T (R 5, P<0.05), WIHIIEH
LA o EART I RA A . S LA
PSRN, A s 7 2 B £ R ) S (R RN 1 B (A
b 2 v T L SR B 41 (P<0.05) .

2.4 [9BSR A0 th 3 IR AR B BA A 1

X0 T 77 0 1 B 2 I Tt IR A AL (3R 6,
P<0.05), fEPIRRFREBIAT S 5E . R
WEL WG 14 22 5 3 1.2 (P>0.05), 59 387 75 77 8 1)
PR A JRAPE R T IR AE A
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Tab.S Chromaticity differences of Hypophthalmichthys nobilis between Wanghu Lake and surrounding ponds

n=3;x £SD
#RA7 position FE5E L breeding mode LML I84E o HEMED HEE w
HHBLA dorsal muscle % ] ik 3% Wanghu Lake stocking 54.85+1.09° -0.13+0.07° 0.22+0.14° 54.85+1.09°
Y% IR FH pond culture 49.59+0.44° 1.03+£0.13° 1.49+0.24° 49.56+0.44°
AR 10 K¢ dorsal fish skin Wi 3% Wanghu Lake stocking 48.39+1.12° ~1.29+0.14° 2.61£0.19° 48.31+1.12°
3 F75H pond culture 45.97+1.40° —0.34+0.17° 0.66+0.45° 45.96+1.40°

T PRl AR P S AN R 9 ST R R A 3 22 53 (P<0.05).

Note: Different letters in the same index indicate significant differences (P<0.05).

6 MU SE ANt E IR S SR A A

Tab. 6 Texture characteristics of Hypophthalmichthys nobilis in the Wanghu Lake and surrounding ponds

n=3;x £SD
FREBIR g g /g Pk MR WELF P4/ g
aquaculture mode hardness flexibility cohesion chewability
%) 38 ikt 7% Wanghu Lake stocking 1399.86+192.92° 0.51+0.12° 0.44+0.03" 315.26+113.08°
M 3% FRFH pond culture 2028.85+349.89" 0.47+0.04" 0.41£0.06" 386.24+88.64"

T R ) — 8 b b A A R 3307 Bl R A 35 25 5 (P<0.05).

Note: Different letters in the same index indicate significant differences (P<0.05).

2.5 W FE R A YE SR S B A E SRS ME

DR T3 ke 75 2 JIL PR REL D % 8 S 2 v Tt o
FAAL(FE 7, P<0.05), H ALK K& & T
FEFE AL (P>0.05), SR LR 7K 73 ML 2R 1 i &
T IS 57 56 4 (P<0.05)

x7 WMERFEMBERERIAPENERRIIE
Tab.7 Conventional nutrient contents of
Hypophthalmichthys nobilis muscle in the Wanghu
Lake and surrounding ponds

n=3;x £SD; g/100 g
HEH

FrF Koy

. LV HLIE Wi
aquaculture  moisture crude
coarse ash . crude fat
mode content protein
8] 90 ke 7 78.30+0.23° 1.40£0.03" 15.58+0.11° 3.48+0.07"
Wanghu Lake
stocking
W IE FE A 80.33+0.06" 1.12+0.04* 17.65+0.26" 0.51+0.10°

pond culture

e R a5 bR b A A F SO RERR A 13 25 57 (P<0.05).
Note: Different letters in the same index indicate significant
differences (P<0.05).

P ) 73 3 20 5 b 9 7 A 2 11 L B B TR
FETE B3 25 5 (32 8, P<0.05). W&k & fo &R
Ah, WUIRCIR 4 SR = Y T s SR
Mo Horb, ROBIRE AL T E R R AR T A
FEMR & A 2 R T R A 4 (P<0.05) . ZE I R

x8 MAMFMMERAERIAKBEIERSE
Tab.8 Hydrolyzed amino acid contents of
Hypophthalmichthys nobilis muscle in the Wanghu Lake
and surrounding ponds
n=3;x +SD; mg/g

AR 8] 0l 7 b 35 % 5

amino acids Wanghu Lake stocking ~ pond culture
KA Asp 15.22+0.15° 14.72+0.20°
HAMR Glu 22.7040.20° 22.04+0.36"
2R Ser 6.13+0.07° 6.03+0.06
H & Gly 8.60+0.13" 8.35+0.06"
HER Ala 9.41+0.02° 9.26+0.03"
Jifi iR Pro 5.59+0.17* 5.40+0.04°
fi% 2R Tyr 5.79+0.05" 5.68+0.03"
e T IR NEAA 73.45+0.38" 71.49+0.56°
4 His 4.56+0.03° 4.40+0.01°
AR Arg 10.10+0.13° 10.12+0.09*
AT H R SEAA 14.65+0.10° 14.52+0.10°
IRE R Thr 6.54+0.15° 6.55+0.03°
H &R Val 8.31+0.05° 8.18+0.04°
AR Met 4.41+0.03° 3.81+0.05"
SRR e 6.94+0.02° 6.65+0.08"
H R Leu 12.93+0.13% 12.70+0.05°
KN R Phe 6.88+0.06° 6.78+0.03"
Wi Lys 15.84+0.41° 14.69+0.21°
TR IR EAA 61.83+0.08" 59.36+0.22"

SR TAA 149.93+0.21° 145.36+0.77°

TE: R Rl —48 5 i & A AR SRR R A L 25 5-(P<0.05).
Note: Different letters in the same index indicate significant
differences (P<0.05).
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FRAERL A, POTAERN AT EEF AL E
(P>0.05), {H i % 21 1 2 0 75 B LR P AR
PR 11%) 5 i 22 J0 2 8 Tt 3 SR A 4 (P<0.05) o

PL AAS 1 CS X 2 LR 47T F= 0, i)
T % 20 0 1t I 37 i 4 1 LA TR R D R R VA B
%, W —BREIMEEIEIRGER 9). L AAS W2k

PR LT 8 SRR, A BRI & L@ o I &R, LA
CSXT IR AT E VM, o — IR 2 5Ll hy i
HR., Hrh, SRR AAS Fil CS W EI N
DR W s T 2 v T R A A R AR R A e R
A, I T80 2 AL PR AR R R 1 % i (AAC)
Y% T FAO/WHO #i=,

x99 MEMFMBEREFIASERITS, LFTIRLEEERIELY
Tab.9 Amino acid scores, chemical scores and essential amino acid indices of Hypophthalmichthys nobilis
muscle in the Wanghu Lake and surrounding ponds

9 38 7k W I R 5E
M»%E’TZA%QQ FAO/WHO jiﬁpft:ln Wanghu Lake stocking pond culture

(m/;f\gCN) AAS cs (mAg‘/*gCN) AAS cs
AR IE 250 331 278.30 1.11 0.84 235.37 0.94 0.71
TR Leu 440 534 518.57 1.18 0.97 449.89 1.02 0.84
IR Thr 250 292 262.27 1.05" 0.90 232.06 0.93" 0.79
HAEMR Val 310 411 333.18 1.07 0.81% 289.67 0.93 0.70"
i 2 Lys 340 441 635.32 1.87 1.44 520.1 1.53 1.18
AR+ E R Met+Cys 220 386 176.76 0.80% 0.46* 134.85 0.61% 0.35%
RN R R+ 1% AR Phe+Tyr 380 565 508.14 1.34 0.90 441.16 1.16 0.78
AT 2 FETRTE B EAAL 86.17 72.76

T N5 — BRIk A R W " S8 PR Pk T R

Note: * is the first restrictive amino acid; ¥ is the second restrictive amino acid.

AR YR SEAG I K e g R 27 F, WIS 4
5 JUL A 19 B TR 5 W R T M R A A (R
10, P<0.05). 1% 4 it AR B 7 it f2 3 =
Tt 3 33 51 41 (P<0.05),  EL R il 5% 21 0+ — Joe
TR (C11) AT+ = BEFR (C13) A g A I MY, 181 A1 RS Bl
FRAh T /D . AR T TR A AL, W TR

22 AN R i U T R B AS A R 7 7R e 45 2 v
Tt I 37 5 2H (P<0.05), 53 o J2 i I 57 5 2 Y
1.38 £ 1 1.29 4%, ¢ 2 Ho b HA B i BE Dh AL )
o-3 A& AR MAENIFR EPA F1 DHA & &
W AFTE B35 5 5(P<0.05), N IEFR5 60 1Y 1.98
i, HFRMEES,

® 10 WAL TRt IE SR AR AL A Bk RS R & 2
Tab. 10 Hydrolyzed fatty acid contents of Hypophthalmichthys nobilis muscle in the Wanghu Lake and surrounding ponds

n=3; X £SD; mg/100 g

NG iBR fatty acids

[ 3* Wanghu Lake stocking HhIESETE pond culture

FEAHER C16 : 0
FER AR C16 :
TEkim C17 -
T ABERR C18 -
MR C18 & In9¢

o o o o o

(=]

ND 0.18+0.02
0.62+0.06° 0.56+0.05°
ND 0.32+0.03
1.42+0.11° 1.2240.11°
0.85+0.08" 1.01£0.03°
20.75+0.64" 14.31+0.34°
2.91+0.12° 2.00+0.12°
1.58+0.09° 1.36+0.04°
10.38+0.29° 7.71£0.24°
16.84+0.54° 12.72+0.42°

(f§%L to be continued)
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(823 10 Tab. 10 continued)

JE iR fatty acids ¥ 3 ik 7% Wanghu Lake stocking Y% FRFH pond culture
WIHER C18 : 2n6¢ 4.60+0.22° 4.35+0.13"
a- PR C18 : 3n3 2.92+0.13° 2.87+0.06°
y-E AR C18 : 3n6 0.79£0.04* 0.64+0.06"
AR C20: 0 1.58+0.16° 1.40+0.13°
MR C20 ¢ 1 1.04+0.02° 1.12+0.06°
R C20 1 2 1.05+0.05° 1.074£0.05°
ME-11,14,17-— 18 =45H2 C20 : 3n3 1.3440.11° 1.2440.08°
Mii-8,11,14- "~ =42 C20 : 3n6 1.64+0.11° 1.1740.05°
164 PR C20 : 4n6 (ARA) 7.86+0.19* 9.29+0.23°
JWi-5, 8, 11, 14, 17-— -k FL4f#R C20 : 5n3 (EPA) 8.08+0.20" 5.40+0.13°
Z—WkiR C21: 0 0.87+0.07° 0.75+0.06"
Z TR C22: 0 1.87+0.19° 1.60£0.15°
J¥R C22 ¢ 1n9 2.8240.36° 2.28+0.39°
i-13,16-—+ —f — R C22 : 2 0.88+0.09* 0.80+0.11°
Wi-4, 7,10, 13, 16, 19- -+ @S KR C22 : 6n3 (DHA) 19.48+0.16" 8.55+0.37°
Z =Rk C23: 0 1.04+0.04° 0.92+0.12°
PR C24 : 1 1.40+0.12° 1.26+0.09°
ZARMWMARNiIFR YPUFA 48.64+1.23" 35.37+0.54°
AR YMUFA 25.02+1.13° 19.38+0.73"
AR NiER Y SFA 40.97+1.65° 31.33+0.67°
BRIERR Y TFA 114.62+3.99° 86.09+1.55°
EPA+DHA 27.56+0.36" 13.95+0.49°

T ND SRm e PR W BT, 38 F] — 8 s v 2 A S ) 3 S0 7 B 27 A7 35 22 57 (P<0.05).

Note: ND means that the substance has not been detected in the sample. Different letters in the same index indicate significant differences

(P<0.05).

A ) T 3 A0t 39 5 B AL S UL IR B 9 e R B LA
K W& B, HE Ca, Mg, Hob, MR
HANLA Ca 1 Zn FEEmEm THIEREHAGE 11,
P>0.05), R IR4 Cr. Fe. Cu W& EEMRKT
i FRFEAL(P>0.05), 1M A FRAL Mg 1Y) 7 2%
WE AR T IS SR A 4H (P<0.05)
2.6 [%HA B 3R 0 it 3 IR 5 6 A 2 R 4 1

s A HE R b, Il R A 1 R R
R T (R 12, P<0.05), HIRERARIN,
PR R A S5 1 L R i B SR R B i M AR A
I 35 25 5 (P<0.05) o MR35 22 R I 126 IR TR0 {1 - 5303
WR TG B A (TAV), PR A 2RI TAV K
F o1, IR A Y A R SRS SR AR T A
KF 1o PR 0 R 2 56 R RN Ik 2 L
i I T 3 R A 4 (P<0.05), {HL R IR & 3
i % fif I B TR P 2 B 1 (% 13),

xR MEMFMMERERIANT OREBRREE
Tab. 11 Mineral compositions and contents of
Hypophthalmichthys nobilis muscle in the Wanghu
Lake and surrounding ponds
n=3; X £SD; mg/kg

R/ OIS 48 380 ik 5% I IR
mineral elements Wanghu Lake stocking pond culture
# Cr 1.99+0.20° 2.06+0.05°
B Zn 2.81+0.19° 2.3240.41°
#: Fe 3.46+0.84° 3.63+1.18°
il Cu 0.26+0.067* 0.40£0.06
B Mg 292.27420.26" 346.12+18.23°
5 Ca 599.10+58.52° 592.36+41.73°
Hi K 1314.08+128.85° 1338.11£112.25°
e Rep [l — 8 b5 h & H AR 3 SCF 8RR A B #F & 5 ((P<

0.05).
Note: Different letters in the same index indicate significant
differences (P<0.05).
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F12 MHBFMHEREREFSSERSER TAV E

Tab. 12 Free amino acid contents and TAV values of Hypophthalmichthys nobilis in the Wanghu Lake and surrounding ponds

n=3; ¥ +SD

Ui 5 R e ZIRE(H (mg/kg) W )i 7% /(mg/kg) Ay TBHEFRI/(mg/ke) TAV
free amino acid taste sensation taste threshold Wanghu Lake stocking pond culture
KERBR Asp i /i 1000 51.05+1.18* 0.05 13.66+0.21° 0.01
KR Glu /1R 300 19.33+0.89" 0.06 42.62+0.65" 0.14
2252 Ser it 1500 55.15+0.50" 0.04 127.1342.02° 0.08
H4m Gly Fil 1300 1093.74+20.38" 0.84 1216.29+17.30° 0.94
WA Ala Fil 600 170.65+4.32° 0.28 320.41+3.71° 0.53
Jiti & B2 Pro il 3000 108.39+0.78" 0.04 34.78+0.78° 0.01
it AR Tyr T ND 10.55+0.37" ND 5.54+0.29" ND
& His /R 200 827.36+18.90° 4.14 645.66+7.00° 3.23
K& Arg T/ 500 398.57+3.74° 0.80 832.96+9.68" 1.67
INE R Thr it 2600 67.39+0.27° 0.03 97.44+1.89" 0.04
HAR Val W 400 51.03+1.61° 0.13 64.72+0.77° 0.16
E AR Met W 300 15.11+0.14° 0.05 14.10+0.70° 0.05
SR e T 900 22.11£0.74* 0.02 14.47+0.47° 0.02
e R Leu T 1900 52.44+1.15" 0.03 29.49+0.88" 0.02
RN R Phe i 900 7.30+0.75° 0.01 1.46+0.54° 0.00
i 42 Lys i 500 93.57+4.22° 0.19 328.23+5.53° 0.66
BAER TAA 3043.73+55.98" 3788.95+41.35°

T RS 0 BE AR KR R I e . b R — 48 A b & 8 AN R SO R R R A 3 25 5% (P<0.05).

Note:

The threshold of flavor amino acids is determined in aqueous solution. Different letters in the same index indicate significant

differences (P<0.05).

®13 MHBFMBEFERERIERSE

Tab. 13 Contents of tasting amino acids of Hypophthalmichthys nobilis in the Wanghu Lake and surrounding ponds

BIREIL A 380 i 7% W3 TR
tasting amino acid Wanghu Lake stocking pond culture

AR S 3L M2/ (mg/kg) SWAA 1893.88+29.81° 2629.00+32.49°
Fi% bR 2 L R /(mg/kg) SOAA 897.74+£19.01° 701.94+7.67°
fif R FE #R/(mg/kg) UMAA 70.38+2.07 56.28+0.73"
TR R SRR/ (mg/kg) BIAA 1478.04+30.88" 1936.63+20.18"
EITR & IR 5 Hb/% proportion of SWAA 43.64 4938

TR Wk 2 KL 15 /% proportion of SOAA 20.69 13.18
IR 2 LR 5 L /% proportion of UMAA 1.62 1.06

TR IEMR 5 /% proportion of BIAA 34.06 36.38

T R R —$8 b A A RIS B R A 35 22 5:(P<0.05).

Note: Different letters in the same index indicate significant differences (P<0.05).

F14 WEHMFMBERERNESERRSE
Tab. 14 Free fatty acid contents of Hypophthalmichthys nobilis in the Wanghu Lake and surrounding ponds
n=3;x £SD; mg/100 g

JEWiTR fatty acid I 38 iz 5% Wanghu Lake stocking Y% FRFH pond culture
+—kEfR C11: 0 ND 0.10+0.01
+ ke C12 2 0 0.30£0.04" 0.28+0.03*

(f§%E to be continued)
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(823 14 Tab. 14 continued)

N& iR fatty acid I 38 iz 5% Wanghu Lake stocking Y% FRFH pond culture
=%z C13: 0 ND 0.17+0.02
WERER C14: 0 0.80+0.10° 0.72+0.10°
+HkERR C15: 0 0.52+0.06" 0.77+0.12°
FEREER C16 : 0 16.85+0.66° 14.36+2.39°
FEfImAR C16 ¢ 1 2.47+0.09* 1.64+0.23°
+-Ekifz C17 : 0 0.99+0.06" 1.01£0.15°
+/\kifiz C18 : 0 5.77+0.20° 5.19£0.87°
R C18 & 1n9c 14.13+0.49* 12.03+1.60°
9 C18 : 2n6¢ 4.01£0.16 3.85+0.13°
o~V iR C18 : 3n3 2.67+0.09* 2.46+0.03°
Y- RAR C18 : 3n6 0.46+0.03" 0.35+0.03°
AR C20 : 0 0.84+0.11° 0.71%0.08*
TEEMGIR C20 0 1 0.76+0.03" 0.85+0.09°
Z Rk AR C20 ¢ 2 0.59+0.04° 0.72+0.04°
JE-11, 14, 17-Z 1B =412 C20 : 3n3 0.72+0.06" 0.73%0.06"
JIi-8, 11, 14-—1f% =M@ C20 : 3n6 0.99+0.07* 0.68+0.02°
AEAE VUM C20 © 4n6 (ARA) 4.53+0.22° 5.70+1.21°
-5, 8, 11, 14, 17- =B F M FZ C20 : 5n3 (EPA) 6.48+0.29° 3.86+1.19°
Z—mkiR C21: 0 0.43+0.07° 0.37+0.03"
ZTRIR C22: 0 0.89+0.13" 0.79+0.08°
Jrig C22 : 1n9 1.54+0.23" 1.62+0.36°
JE-13,16- = Z Bk —JH R C22 : 2 0.46+0.07" 0.39+0.05°
Mi-4, 7,10, 13, 16, 19-—F — B/ HH 2 C22:6n3(DHA) 12.50+1.18" 5.00+2.42°
Z =R C23: 0 0.51£0.09° 0.46+0.04°
MR C24 ¢ 1 0.48+0.08* 0.45+0.03"
ZAMMARNER YPUFA 33.40+1.78" 23.74+4.62°
R R YMUFA 19.37+0.65" 16.59+2.27°
HFAENIER Y SFA 27.91£1.37° 24.9143.76"
SHENIER Y TFA 80.68+2.97* 65.24+1.46°
EPA+DHA 18.98+1.45" 8.86+3.61°

TE: R ) — 8 bR 8 A A R3S BN A 3 22 5 (P<0.05).

Note: Different letters in the same index indicate significant differences (P<0.05).

PR 90 30 515 2L 55 110 g O T R 22 S A R g 5 TR
SRS TR (3R 14, P<0.05), 45
PEALRY 1.24 f5F0 1.41 4%, JoH R RIS R4 b
EPA il DHA B &5 Hoth IE SR A 4119 1.68 %
1 2.49 (3 14),

2.7 RHRE IR AN it E IR SE AR RO SRS 1

W 15 FroR, T2 X I8 il 5 AL R b % 7 3

Wi EEELM LAY, Hrh oM 12

P 3 1) 2 ) T893 il 7 2 R b 39 7 B 2 e = P ROOR T
JE{f (odor activity value, OAV), #HCH A 100
FHEHABY T ROAV, 4 0.1<ROAV<I ¥,
INHIZACE PR R A B VE ], ROAV =1
UEIHIZAC G PR S ) SR T . i il =
W) FEIERERRANIEZ IR 157, B IEFR5HE
My 1.67 5. FETHMIEFREA, MR R
TR 4 A PR ot 3 i /b, b S R A
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F15 MHARFMHERERHIEZELBUESUEE
Tab. 15 Contents of main volatile compounds of Hypophthalmichthys nobilis in the Wanghu
Lake stocking and surrounding ponds

o 3 Tk % TR
Yyt Ak {8/ (ng/kg) Wanghu Lake stocking pond culture
material odor threshold e e
™ 1 content ROAV ™ 1 content ROAV
[ 2% aldehydes
CL % hexanal 24 45004 134.78+8.23" 100.00 9.23+£3.21° 23.42
grassy odor
J%ES pentanal Fo i 1.571" 28.39+2.45 60.37 ND ND
almond odor
% propanal SEH 15.101% 22.22+4.78 4.91 ND ND
spicy odor
1-321% 1-octanal R 0.70! 6.55+0.14° 31.24 6.13£1.86" 100.00
fatty odor
BEf heptanal a1/ Ll 3.0024 8.32+2.03 9.26 ND ND
lemon odor
T-F% nonanal g k24 1.0024 7.72+1.56 25.78 ND ND
fatty odor
fi2% alcohols
T -2- )5, 4 - 1 - BE 121 89.20121 167.07+39.90 6.25 ND ND
(Z)-2-penten-1-ol mushroomy odor
1P -3 s 21 400.0012" 65.35+8.21° 0.55 23.2549.22° 0.66
1-pentene-3-ol barbecue odor
1-SE -3 BERE R 10.00124 67.60+4.54" 22.57 49.58+15.32° 56.62
1-octen-3-ol mushroomy odor
1-J%®E 1-pentanol N E R 400.0012" 24.52+2.32° 0.20 15.93+4.49° 0.45
fatty odor
1-C4E 1-hexanol Syl 250.0004 16.84+3.24° 0.22 18.89+10.24 0.86
mildewy odor
fil 2% ketones
T acetone ik 7 500000.00"4 165.09+37.88" 0.00 171.34+14.69* 0.00
ethereal odor
3-7% i 3-pentanone PR 316.00021 28.85+2.63" 0.30 379.56+30.58" 13.72
acetone odor
2,3-7% R SRR 2] 51301 14.72+1.50 9.58 ND ND
2,3-pentanedione caramel odor
2-57 2-octanone i 50.2019 8.87+0.57" 0.59 26.02+2.04° 5.92

flowery odor

e RS YA BEAE AR P g, SRR SR IR F KUK B3 http://www.perflavory.com/index.html. 3 ¥ [{]—35 45 h &H A

[R5 SO R R R A Bk 2 22 7 (P<0.05).

Note: The threshold of volatile compounds is determined in aqueous solution, * odor description comes from flavor website:
http://www.perflavory.com/index.html. Different letters in the same index indicate significant differences (£<0.05).

) 3-SR A SR B R Y 1- O B AE 3 R A 4l P G
3 R I TR AL AR B B 13,16 A5 AT 1.12
o [RIEST, Do) I8 0 5 2 5 ) O SR 2 XU 4 Jo
RPN B o g, SRR HAT R O L
KRR 1-3F M5 -3-T, 430l 2 L 398 75 9 4 1)
14.60 f5F1 1.36 f%5(3 15),

3 itig
3 MM EMHEFEEX THENRIALE
LA RS

AHFFE R, I 0 5 1 FE 36 8 R0 AR 1 S5
T I 5% 5 21 O TG . 3 25 S8 0 3R B 1 IS R
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Fb o RO L) G I ot A R A, X T REIH R
R T 7Kl T AR, 9 £ e R R A KB R Y i
s/ T ERERE 07 0 & AR, (LN IR bR A L
A B RARCST A, I ik 6 A L P % e g
1) 5 FEE B RN 1 R AR 8 d 25 1 TR d i i X vl fig 5
WK AR B RIS . s S E AR, W
TR B0 A R (o BRI Hh B O s i s DS, ]
ik ARS8 SR SR PE R AR A5 J2 A R A DG (B R TR,
1T L 375 75 8 55 XEE LA A TR ARE AR A5 2 6% 1) A DG €8 3R DT
L2 fof 51 A4 T T30 55 3 1) 2% LA A B A

1 IR 1) SR M 52 JUL IR 5 3% O T 5 ) L 38
K, JLHIES LA 8K 53 FORLR D5 7 &2 2 A B
BIARSEPES OB R AL Y R R
Yy T SR A A, A A S S A i R
2l PIRPBLC B PE S O T B 22 S, (E
TR G LR U o B e T R A A, R
iy P G B 3 5 M 7 S SR AR OEDT . T g S v
TFRBK I R R R A Y R i . 4B
KA BRI, AT R £ 25 1 UL DA 40
DA A AR P PR B AL T M B SR BE KA, TN, TP &
W E T A, X 5 AHE ST T R
AWK B A W) VP 25 R — 3 eAh, BIK
BB . BHE A SRR, KK IE D)
PERFER, SHELE R AE 2 0NE
It Ao B, R B B R AR R
fiE, TR Bo £ R R fh B 0 PR A
32 MM FEMmERAEE THEOETRS
S

BRE R ZHELZHRWEm, Hiok
g¢ . HRE . BRI AT ) 5T A A3 B R SR
TEVEO S LA it o P e 3 E AR . LA o
5K BA — 5 RO, K A,
Fr KT PV R0 T 0 A S LAY £ A
WEAR T E SR AL, MR & A B E & T
WA, RHARTRKTERESEHSTEE
B2 S AT A SR T I R R O 4R 4
T R FIRIDRL, (EALIA B 5 o ) AR
A beEE, s SR 0 5 H RN TR
B, RPN T R R T S R R

EAgREEY,

ST I F4 1 EL ) 0 e AR PR R
FEMEL A FE BEHR AR o I TS 1 I 00 7 T TR
W SR N M E LR A R S T R A,
T 202 0 75 SUBER, W90 550 7% i 110 21 S P o
A BE 25 T 4, X 5 % 2% L0 5 W
(Culter alburnus)FIRFFE SIS AR R0 101 5 57 5
)T LR VE 3 4 T SR mh 4, H UL AAS
KFRAET, RIS A A 2 5 R IR VT4 B 5k
T FAO/WHO #i=U{H, 158 BH 9181 5 77 5 1) 2 i
Frm A A ZAUA R TR R Y, AN, iR
I 2H 13l 35 5 5 4 P ) AR T A SR R 1 HE A1)
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Comparative study on the muscle quality of Hypophthalmichthys
nobilis between Wanghu Lake and its surrounding ponds

WANG Sen"?, MA Jishun"?, ZHONG Ke’er"?, XIONG Hao"*, ZHOU Qiong">

1. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;
2. Engineering Research Center of Green Development for Conventional Aquatic Biological Industry in the Yangtze
River Economic Belt, Ministry of Education, Wuhan 430070, China

Abstract: To investigate potential variances in fish muscle quality under different culture modes and their causes,
this study focused on the bighead carp (Hypophthalmichthys nobilis) as a target object. Samples were collected
and observed in the Wanghu Lake (Wanghu Lake stocking group) and the surrounding culture ponds (pond culture
group) in Hubei Province. The appearance, texture, nutritional value, and flavor characteristics of the back
muscles of the two groups of bighead carp were compared. Additionally, the water quality and feed biological
composition of the two groups were compared. Results showed that: (1) The intraperitoneal fat (IPF) and
hepatopancreas somatic indices (HSI) of bighead carp raised in the Wanghu Lake stocking group were
significantly lower than those in the pond culture group (P<0.05). However, there was no significant difference
between the two groups in terms of condition factor (CF) and viscerosomatic index (VSI) (P>0.05). The luminance
value (L") and whiteness value (W) of back skin and meat of bighead carp in the Wanghu Lake stocking group
were significantly higher than those in the pond culture group (P<0.05). (2) The elasticity and cohesion of the
bighead carp muscles in the Wanghu Lake stocking group were higher than those in the pond culture group
(P>0.05), whereas hardness was significantly lower than that in the pond culture group (P<0.05). (3) The water
and crude protein content of bighead carps in the Wanghu Lake stocking group were significantly lower than those
in the pond culture group (P<0.05). The crude fat content was significantly higher than that in the pond culture
group (P<0.05). The essential amino acid content and score of bighead carp in the Wanghu Lake stocking group
were significantly higher than those in the pond culture group (P<0.05). The essential amino acid (EAA)/toal
amino acid (TAA) values of the Wanghu Lake stocking and pond culture groups were 41.24% and 40.84%, the
ratio of EAA/nonessential amino acid (NEAA) was 84.18% and 83.03%, respectively, meeting the FAO/WHO
ideal model standards. However, the levels of monounsaturated and polyunsaturated fatty acids in the Wanghu
Lake stocking group were significantly higher than those in the pond culture group (P<0.05). The concentrations
of Ca and Zn in the muscles of bighead carp in the Wanghu Lake stocking group were higher than those in the
pond culture group (P>0.05). (4) The proportion of fresh amino acids was higher and the proportion of bitter
amino acids was lower in the Wanghu Lake stocking group. The highest odor activity values were observed for the
grassy odor hexanal and fatty odor 1-octanal in the Wanghu Lake stocking and pond culture groups, respectively.
Additionally, the content of volatile compounds such as 1-hexanol and 3-pentanone in the Wanghu Lake stocking
group was lower than that in the pond culture group, and the relative odor activity value (ROAV) of these volatile
compounds in the pond culture group was lower than that in the pond culture group. The results showed that
bighead carp reared in the Wanghu Lake stocking group had better morphological characteristics, muscle nutrition,
and flavor quality than those reared in the pond culture group, associated with differences between the culture
environment and natural bait. The conclusions of this study provide a theoretical reference for the development of
large-scale ecological fisheries.

Key words: Hypophthalmichthys nobilis; large surface culture; lake stocking; pond culture; nutritional quality;
water quality analysis; bait composition

Corresponding author: ZHOU Qiong. E-mail: hainan@mail.hzau.edu.cn



