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FREPIARRER

T Bt B E? HEW

HWE W BERA AR AKERE R E A 34 & (Aristichthys nobilis) LA & i 4~ 41 ik fn & &

FIEEZ R, ®EE. .
# % 1946.37~2280.32 q),
KEEFREAAF AR pHE, afE, .
KAKES L,
(P<0.05); # .
FERBKEREMIEHSCEEETTAE R

K F R R, FERA
KKK B 8 BT A 10 R
P35 KRB HRER,

hESERE S063  XHEAMRIEES A

i £11 (Aristichthys nobilis) 2 FEl R A IR K & 5F
s, HAERKEET, ?nfﬁjﬁi R RBRNT
MRARE RSN . B iz, EA KRBT, 55
f1 (Ctenopharyngodon idellus) , @(Myl opharyngodon
piceus) fil i {1 (Hypophthalmichthys molitrix) Jf- #% &
“PURZL AR R o £ AR R AR/ 310 T t A Aq
Hin g E T g £ S, B,
My 0 7 ) R F2BE DL TR AR IR 3, [ N AR X
M A Ak isf% (Lu et al, 1997) . #5535 (Miura, 1990) . & 37
BT ST TR (BRE S 2T A T, TH

T

(1. FRPITAES R RARRAR B 401120; 2. PYRI R SIIFHAHOR 7B

Bk ® A%
HK 402460)

Eﬂ H]Jj 71(

g R A R GRK BT N TS 0 4 f (TR K 9 44.98~48.98 cm; &
MELFRADHE, ERan. RERMEBHRAR. ERET, TH
KAFMK 4 T B2 % " (P>0.05), 4 A T,
KEMAE L EMEMKP<005); #EREXKEHAMEN & E L FFRK
RERAKES & HE B & E R F E{K(P<0.05),
A K & (P<0.05);
B R E ALK E(P<0.05), KA KBTI A T o S8 f Rt 17 A & LB fo 13 A g il R
TRk — R A
WU 2 KA B8 ARG Bl A il 3 B R A
e ALA&R; BRAS
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FEERBKEZHAL, &
BERAKEHAMEARER T
(P
EREEH T ALHIEP<0.05), #rak¥,
EEmEFRA

BB R B TR T S R, R IR SR
HI T . WEoEHa s, PR Bt BT 52 3 2 80 R 1 52
W, AR FREREE . PRL. AR IR Y AR CRIK, 2014)
HREE AR (2007) W58 A B, N Tt I £ PR AR 73

2 TOK R SR A 0, MOHLAR G % 1 0 2 A1 ﬂﬁﬁ
4 (2007)WF T 45 1, 5 WPk R 4R £ (Acipenser sinensis)
L, J\I?‘?@*m@%’ﬂﬂl"]mﬁj\*ﬂ*ﬂﬁ%Hﬁ%ﬁ%ﬁ’l
I, MG D 3 i 0 2 o o TR R AF (2012) i 5 =
S A i (Cyprinus carpio) JLIARLEE & 45 25 5 T
N TFegE At oy FRuE e rkands, HEyk
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TR B K R B R T AR TR I AR ) S KRB T
PRI, 2 S BK PRI ) E 245 b (Larsen et al,
2003), A [R) 6 37 UK P8 3 Ui A 0 )R A A A
—EZF . B, ARSI S, AT
B[R] F7 B IR AR 7K 12 55 N T3 398 % 8 £ £ ) o Jo
R, U] T K AR 37 2 0T £ £8P B 4 R )
MO, o Bk — A E 5T £ Rk~ R A P Al Bl

1 HEEH%
1.1 KE#HH

PeHE 3 EAFVE SRR TIROKE(E . . E
FERUKEE), VI T3 (CK)EXT IR, B4 B4
IR E) bR A (R . 44.98~48.98 cm; AR
1946.37~2289.32 o) AHFFERT % . A TIN5 K %
1.8m, K% 135m. $&%J 60 m, M%) 8000 m?, 4
FEEE 40 B/ H, 1R FEHLME 350~400 g, 1Al 5% 8 4~ H (i
PRkl 3 A SREERE: 11 H), PAemid skt
(7 AR KA AN AT . 8 3% UK 2 1B H KA
372 m, KUK 27 m, JEZ 2138 1 m®, KA AR
171.2 5 mP, IR 30 /A ; PSR AUKE IR
JKAE 950 m, Fe KK 77 m, JEZ 1640 J7 m®, K
Y 67.3 J7 m?, WFRHE 20 RBIE; REFRAUKETE
HIKAE 352 m, FRUKIE 42 m, FEZE 13210 1 m®, K
T AR 961 J7 m?, JR R E 10 BT . AKJE T
FR A LI 50 g, 3R 34E, HLLRRIERE N,
ANPEAFATAT TSR T8 ok s, 7 Rpi e
R R, SRIGTEVK EHH e, R0 TR %
ML ARy, 25 B i F e iy, BB HE W00 L P LA #
Je SR AE

1.2 EEAHE

{4 F§ Lovibond RM200 2,22 {3 % P 8, (52 8 L. 41
gha | WE 0)JEATINE ; S MR TS5 (2019) 1K %

JEiE Mk, KHLA DI 2.0 cmx1.5 cmx1.5 cm (141
¥, R TAXT Plus U S HH{CNE 85 11 288
GB 5009.237-2016 i E LA pH {H; 218K H(2018)
7 e 28 EUR %, S GB 5009.3-2016 1z
TIRIEWE K& i, 2 GB 5009.4-2016 #keik
ME K& 28 GB 5009.5-2016 H| K & &
FHEASE; 2 GB 5009.6-2016 X [CAlH 12
EHMUIED & 2 GB 5009.124-2016 % LR H 5
Sy BTSN 5 20 52 2 LR & i ; S GB 5009.168-
2016 “SAH € 1575 D0 2 N 107 1R 5 i

1.3 HESH

SRR R ] SPSS 22.0 Bk 4F HEAT B IR R 7 7
Hr(one-way ANOVA), &M /K V-5 & o P<0.05, N
HFAERZEZS , FH Duncan EiHT 2 8 HL#

2 &R

2.1 KEKBRKEN

B 3 AN KARIK ZEAK TR AT (1), AR
P SL 218-98 ( /K el B IR IR 43kt ), Hor )
X} IR K PR (H) . g 3R BRI (M) RN 3% 8 55 AL
IKIE(L)o
22 EHINARRNEABRER

2 2 5, SCW B pHE . a*{EmMm
) 4 TC B 2% R (P>0.05), 5 A THIEM L, K

R1 RABKEKBEEMEER
Tab.1 Natural reservoir water quality test results/(mg-L™)

25 MWk Tota B Total  fbAFFEE A Chemical
Type  phosphorus nitrogen oxygen demand

H 0.10 5.0 13

M 0.03 0.7

L 0.01 0.1

*2 BRRNAREMNEANARR
Tab.2 The conventional muscle quality of bighead carp in all experimental groups (n=25)

i H Items CK H M L
pH 6.71+0.16 6.76+0.14 6.70+0.19 6.74+0.47
L’ 46.21+4.29° 40.48+3.39 41.18+3.00° 40.49+2.26°
a 3.71+0.39 4.15+0.39 4.14+0.31 4.21+0.41
b’ 1.78+0.32° 3.24+0.47% 2.11+0.51° 1.75+0.65°
374) J1 Shear force/N 14.67+1.58 14.71+2.81 14.25+1.96 14.93+2.23
FE % % Cooking loss rate/% 17.83+0.04° 11.26+0.04° 14.23+0.02° 14.77+0.10°

e [FATER R A F/NG B R OR 25 5 8 # (P<0.05) . R Al
Notes: In the same row, data with different small letter superscripts are significantly different (P<0.05). The same as below
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SRK BES 0 A LB R 78 2 401 2 2R (B 2 P& MIK (P<0.05) ;
H A1 M 241 b’ (i i #3141 (P<0.05), 4k, H 4 b (%
EET M I L 4 (P<0.05),

23 EMEFMOEMBABER

HRFEET L 4(P<0.05),
24 SEBRSEMNARER

1 4 TN, RORIK PRI Tt 5 4 £ PR X 465
17 Mg, Hob, WM 7 M, ARk

2% 3 AT, 45 S50 20 3 £ PR 7K 43 RV K 49 7% i iR 8 Fl, POATEEIEMR 27, 5N THhIEMH L, RIK
oI R (P>0.05). SXTRELIAHEL, L 28§ AR IKIESF AR AR . 228 . MEmR . AR .
i Wi i 3 [ (P<0.05); M A L 253 £ A ML 3 RN WA 5 FE R O i 44 35 i (P<0.05), (HZH %
i B R R(P<0.05), AN, H A1 R & H S iR 1t 3 P I (P<0.05)

*3 ESXWNABEHNEMERTHS
Tab.3 Conventiona nutrients of bighead carp in all experimental groups/% (n=25)

W H ltems CK H M L
7K Moisture 80.44+0.92 80.83+1.01 80.55+0.83 80.39+2.78
HLJ 43 Crude ash 1.25+0.09 1.25+0.17 1.32+0.13 1.15+0.08
MU Crude fat 1.30+0.16% 1.29+0.28% 1.25+0.13° 1.15+0.18°
HLEE A % Crude protein 17.54+1.28° 16.94+1.06 16.17+1.15° 16.19+1.64°

x4 SEXRERENIERIE
Tab.4 Amino acid content of bighead carp in different experimental groups/% (n=6)

Wi H Item CK H M L
KEF B Aspr” 9.13+0.16 9.22+0.06 9.12+0.05 9.37+0.06
IR Thré 3.97+0.07° 4.03+0.04% 4.05+0.04% 4.09+0.02°
225 R Ser” 3.53+0.06" 3.61+0.04% 3.61+0.07% 3.66+0.02%
KA Glur® 13.95+0.24 14.20+0.08 13.96+0.67 14.27+0.10
HEmR Gly** 3.94+0.12 3.86+0.08 3.98+0.11 3.95+0.11
NHER Alax® 5.16+0.09 5.22+0.02 5.21+0.22 5.18+0.04
It &z Cys® 0.67+0.09° 0.84+0.11% 0.85+0.08% 0.82+0.09%
AR Val® 4.50+0.09° 4.57+0.06° 4.62+0.07® 4.68+0.02°
FHR Met® 2.80+0.05 2.85+0.09 2.80+0.09 2.84+0.06
FILER e 4.22+0.08 4.34+0.02 4.38+0.07 4.35+0.03
AR Leu® 7.67+0.14 7.8520.05 7.87+0.14 7.90+0.04
MR AR Tyr” 3.09+0.07 3.07+0.10 3.10+0.12 3.15+0.09
HNE R Phe® 3.93+0.07 3.89+0.09 3.87+0.12 3.96+0.05
MR Lys® 8.80+0.17° 9.03+0.08% 8.97+0.12% 9.05+0.05%
HE R His" 2.80+0.11° 2.15+0.09% 2.18+0.212 2.72+0.10°
R Arg” 5.57+0.08% 5.62+0.03% 5.62+0.10% 5.77+0.04°
& B2 Pro” 2.85+0.06 2.73+0.03 2.62+0.40 2.86+0.05
RIS TAA 86.26+1.40 87.08+0.45 86.79+2.39 88.60+0.33
fif I 2 LR DAA 32.19+0.52 32.51+0.17 32.27+1.25 32.75+0.18
DT R EAA 35.88+0.62° 36.57+0.23? 36.56+0.59° 36.860.15°
e T LR NEAA 42.32+0.64 42.76+0.21 42.45+1.80 43.24+0.19
iéA A /f‘r;% He A T S 41.59+0.07° 41.98+0.12% 42.13+0.722 41.61+0.17°

*o WEVREIERR; & WTFEMER; # ROTEME; A EXOTHEER

Note: *: Delicious amino acids (DAA); &: Essential amino acid (EAA); #: Semi-essential amino acid (SEAA);

A Nonessential amino acid (NEAA)
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25 EEhhBRESEmNHEESR

H 5%, 5T AR L, AR K A i 41 1A
FEMATR & i 1M (P<0.05); M il L 416 1 [N 7 5%

3

PR &5 1 i N (P<0.05) ; H AT M 4l 0 Py — Bk —
TR BN (P<0.05); L 4 5 o0 A A RIS I iR
RRTE

= (P<0.05).,

=X

o

A~
=]

=R
H
&

il

*5 EXWEAWENERBSE
Tab.5 Fatty acid content of bighead carp in different experimental groups/% (n=6)

Ui H Items CK H M L
HEEER CioH40, 0.10+0.01 0.11+0.01 0.15+0.02 0.13+0.01
T REMR CiaHos0; 1.41£0.03" 1.71+0.06%® 2.65+0.09% 2.59+0.10%
FERER CieH3,0, 13.82+1.39° 16.08+2.09° 16.05+1.03° 16.37+0.87°
FER TR Ci7H3,0, 2.62+0.35 3.55:0.09 4.24+0.14 4.24+0.21
T IE MR CigH3602 11.40+1.36 9.43+1.74 10.07+1.26 11.47+1.97
TR CigH340, 18.23+6.17 21.20+4.85 15.50+3.18 14.56+1.99
IR CigH3,0, 7.11+0.54 9.71+0.55 6.72+0.71 4.01+0.59
WV JFRER CigH300, 3.08+0.87 2.44+0.43 3.05+0.44 3.43+0.82
LR CooHa0O: 0.33+0.11 0.32+0.01 0.43+0.08 0.32+0.08
T R— MR CyoHagO, 0.85+0.03° 0.93+0.02% 1.14+0.072 0.86+0.04%
A HMER CyoH300; 5.24+1.28 5.20+0.81 5.52+1.21 5.29+0.60
T RS TR CaHa0, 13.28+2.20 11.35+2.85 14.67+1.71 15.98+2.95
H A iE2 Others 21.48+3.67 19.48+2.92 21.48+2.71 20.40+2.53
SFA 27.11+3.29 27.64+2.48° 27.36+1.38° 30.88+1.93"
MUFA 32.05+5.19 37.28+6.56 29.55+5.73 30.92+1.96
PUFA 10.20+1.66 12.14+1.14 9.77+1.55 9.44+1.30

TE: SFA: MUFIARWITR; MUFA: FAHIFIARIIIR ; PUFA: ZAMFIARIR
Notes: SAF: Saturated fatty acid; MUFA: Monounsaturated fatty acid; PUFA: Polyunsaturated fatty acids

3 iTfit
31 AR KGRE I 3B v o a5 I Y R R A B

PSR BRCR R pH . GRS U] S S ARt AT
o ARAFGEH, AN RIK AR IR AT 1A IR 6 LA
pH {EH7E 6.70 247, X SHEVRIH5E(2011)#E 1B
feE SR f JILEA) pH (B R 6.76 45 52—k, Al pHES A
I A IR, A pH L, HlgE d s
BT TR SE, 2012), ARBFSEH, KIRKEMAT
LI R pH AR R B 255, XRMAEARR
IS FEA IR A 35, S £ UL P pH (G 2 2 52
HMEW T RE T B E 5 m, AR WmiE 17X —45
. WEDE TIHE WIEEHCR, SR EEEN
Ry S BT bR o Ao, N Tt SR 5E T 6
fa ) LR &3, HE (0150 58ds d, AR
B K A o A B L P ) €0 G S 3 R ), ARG S A AE
Z SR A AT R SL R s AN TE] . BEsE SRS, LA
a /N b Ok, I A (kA (Chen et al, 1995).
ARWFFEH, SR a (2 AW E, (HE ., |
Fy SRR BEE A0 A b (B TN T, R R AT

RERKPEEIREE, i EYMERZ, S RE
AR A T3 A @ DU BE R M o, DT ke i PA) €
A o AWFTE AR, RIRIK B £ PR 28 A A0 R4
FART AN TS, RLERIRKEIRST T, 6 P 1
FOKITHR 3K -5 TR 55 (2016) 4l 19 A 25 e £ R
JK 3 TR R A5 R, FEIEU AT RE R R AR K IR
TR/, SEaESh A ok, Mmife st 1 ILA F oK
TIEEE T AT R TR OB SR I A 5
FEET W) 0 2H A [ B S (A 55, 2016).

32 ARAKGEEFEEMBFENRNERNEFMITH

A

WLA B A3 1 A8 Ak 3 28 55 i ol | 4R SR AR A ) 4
AR K R R, AREFR T a2 g d
BURAFFEZE S0, OO0 2 L 3 3% 553 I A B —
FE S (T RS, 2013), ARWFSTH, N Tt i i
PRURL A 17 2 o 8 T R SROK B, FLBR AT g2 el T AT
T YE I R A AR RS I TS SRR BT, =z A 3R
o R NI N A N TR 2 = = 18
X B ff (P2 MEHE 45, 2016) . KRR I £ (Oncorhynchus
keta) (F4kFESE, 2019) | JIW A5 i (Myxocyprinus asiaticus)
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(PRARZ %, 2011)%57E KRk s 5 N T 375 7 =0 F AL
TR I B f A8 AR B B 98 B IE S e A5 2R . (A A
(201)WFFT e Y, HF A= J1f% (Coilia nasus) LA FLIE 15
T TN TR . AT S AR 2 5 0 R R T g
SEYH A 5, T8 E IR Y R S B RS
YIKUE, TR 2R AN B OB A DR R L T
TRE SRR LA AR W B DR (AR, 2006), R, B
A5 N TR Z M RLIR I & B AR 22 5%, M5
AFEAEAEL, MEAESEWHRBAE —E XA
(Gonzélez et al, 2006), AWF5EH, o, FUEFRRIKE
GNP HEA SRR ERTEEREAKEMAT
W, H R PR AT R R e R AOK R R AR A 2R
B, e R AR A R i 2R, SRR LA
A TURL, A TR R A R, iR
R LR REL 2R 15 s 4R T

33 ARKEEFLABX LA RTERE M

ATRGTHESGE 0 A R 17 R SRR, Hp,
AT RIERR 7R, AEATE IR 8 F, ULIAH A
IR FT 4, HEARRAR T, HIFEH AT
SRR AE AT R K Fff B 9 43 (B 5552 5, 2019), A
G, KRR AR N Tt 35 5 £ PR o () 73 TR 7 o
e, HUKCHRAARMBERR, X580 (R
4% 2016) ., fith (Elopichthys bambusa) (3 FH 4245, 2012)
TR & BT &5 R A8, AW, EAA/
TAA H7E 40%LL |, #4E FAO/WHO Ry IR,
Pe R A R 2H ) 24 R EAAITAA  A0% 44T,
B R 8R K 28 RN N T b 378 2 355 1) 35 B £ ) 32 J8 T4 I
FEEBORIR . HeAh, KIR/KPEGE 1 EAAITAA I
TN T, 1560 ISR 7K sl X6 A 328 55 £ PA) 2 o IR A
WA — e EA, (B EAARLEA fe i — 2o

AR EIR . RERIR . H 2R TN 2 R 55 ik
RIS AR E T R RN e SRR B (S
%, 2010) . ARHIFGE R, AR K PR £ PR B R 2 S TR
wHE T AT, BESFARE, X5RINE%
(2013) X} Bl Y IF SR 4 SR B A —B, Jidbh, RIRKIE
i 0 PR WA T R SE R B i W e TN T, X 5
(R KB 48, 2013) . f1 B ff1 (Epinephelus akaara) (%2
ZEAF, 1994) A FT 45 S AR — 2, JLJFR R ] R & K AR
IKPEFR AR &, AR En, MHRETHER
()T S R A TS B

3.4 AREKEEFLEGEE AR

AHFFEH, FAR K FIN T 0 B 355 1) 35 5 21 1)
MUFA . PUFA & @25 A EE, {0 SFA S EERE

FREKIERY SFA 25 UH i T LAl ok A s 2
RARKPEH, 3 £0 32 2 AR 2 7K 3 R TR i A2 9o
F=, TN Tt 3 ) 0] AR LA R D
AR RS I — SRR Y L, —F BRI R Al
BT 2 5%, F I A TR A T TR A 1 25 S (PR AL AR,
2010; T EBESE, 2011), ffF5TH5H, SFA HA M S .
BER . AR R S, YA SFA S hthg
ek, WL BPTR BRI TRE SR —E M .,
X PRI 28 B KA A A — o (R R R (2 55, 2016).
AR, RIRKESEM SFA T AT, %
HHTE R SR K 2R ) S IR v, 95 40 A 1) 40 B AL i 0 A B
Hasik, HLR R AT R R B AR B ORI VR AR Y A
HR, HXIAhIEERREE SR (Yang, 2006), MM
T A BTEARRE T

4 Z5iE

ARBEFERB, A FKIRIF X6 A pH B, 59
P11 KoY . R VR BERR A A5 TCRE ), (HR R
JK AR 7 B S 0 HAT P @ L LA ROk g | IR
U5 R R iR A AR o ZR Rk, RAROK
PR 35 X A N R S T — e A E AR

£ % X M
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Differencesin Meat Quality of Bighead Carp between the Three
Nutritional Types of Reservoirsand Artificial Culture Ponds

HE Wei', LUO Hui? DU Siyu', XIONG Zibiao? JNG Tingsen®, ZHANG Jie®"

(1. Chongqing Liangjiang Ecological Fishery Development Co., Ltd., Chongging 401120, China;
2. College of Animal Science and Technology, Southwest University, Chongging 402460, China)

Abstract Water bodies with nutritional differences have different plankton composition, which may
lead to different food composition for bighead carp, thus affecting the meat quality. At present, the annual
output of bighead carp in China is approximately 3.1 million tons, and its feeding amount occupies a
dominant position in fish farming in China. As the economy develops, consumers demand better food
quality and especially high nutritional value. Therefore, this study explored the changes in the nutrient
composition and content of bighead carp in different nutritional types of water. Using a single-factor
experiment design, we selected bighead carp that were raised in high-, medium-, and low-nutrition natural
reservoirs and artificial ponds (body length: 44.98~48.98 cm; weight: 1946.37~2289.32 g) and determined
the physical properties and nutritional composition of the meat. The results showed that different
nutritional types of water had no significant effect on the pH, a value, shear force, water content, and ash
content (P>0.05). Compared with artificial ponds, the L~ value and cooking loss rate in the natural
reservoir and the crude fat content in low-nutrient reservoir were significantly reduced (P<0.05), whereas
the crude protein content in medium- and low-nutrient reservoirs were significantly decreased (P<0.05).
When comparing reservoirs of different nutrition types, the crude fat content in high- and medium-
nutrient reservoirs were significantly greater than low-nutrient reservoirs (P<0.05). Additionally, the crude
protein content in high-nutrient reservoirs was significantly higher than medium- and low-nutrient
reservoirs (P<0.05). Seventeen amino acids and 13 fatty acids were detected in bighead carp reared in
natural reservoirs and artificial ponds. However, levels of essential amino acids, palmitic acid, myristic
acid, and eicosaenoic acid in the natural reservoir were significantly higher than in the artificia pond
(P<0.05). Taken together, the meat of bighead carp raised in natural reservoirs has the advantages of high
quality meat color, strong water-holding capacity, low fat, and high essential amino acid content.

Key words Nutritional types of water; Bighead carp; Meat quality; Nutritional content
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