S PO 7K A e S AL £ UL PR O SR S

S w2 TRE MEA

THE EFFECT OF SHORT-TERM MICRO-FLOW WATER TREATMENT ON THE MUSCLE TASTE QUALITY OF
BIGHEAD CARP CULTURED IN PONDS

GAO Qin, AN Yue—-Qi, CHEN Zhou, XIONG Shan-Bai
TELR I View online: https://doi.org/10.7541/2021.2021.002

FETT REBGER  HAN S

Articles you may be interested in

VAL TGS TRIAL 7K 2R 56 HH il S5 ) A B 5
INFLUENCE OF THE PURIFICATION TIME IN MICRO-WATER PURIFICATION AQUACULTURE SYSTEM ON THE MEAT
QUALITY OF ARISTICHTHYS NOBLES

KA AR 2019, 43(5): 1056-1061  hitps://doi.org/10.7541/2019.124
KNG SR AN E SR 1 o T 5PN

ANALYSIS AND EVALUATION OF NUTRITIONAL COMPOSITION IN MUSCLE OF HYBRID F1 OF FEMALE CULTER
ALBURNUS x MALE MEGALOBRAMA TERMINALIS AND ITS PARENT FISH

IKAEAEW)2AR. 2019, 43(2): 388-394  https://doi.org/10.7541/2019.048

ANV B TR AE FE AU SR 5 3R 1803 20 BT ST A

NUTRITIONAL COMPOSITION OF MUSCLE IN CULTURED SINIBOTIA REEVESAE POPULATION AT DIFFERENT AGES
IKAEAEW)PFR. 2018, 42(3): 542-549  https://doi.org/10.7541/2018.068

— AT RS G 0 UL PR AR AR S S

ESTABLISHMENT AND APPLICATION OF A CELL LINE FROM MEDAKA (ORYZIAS LATIPES) MUSCLE WITH HIGHER
TRANSFECTION EFFICIENCY

IKAEAE WA, 2019, 43(2): 322-329  https:/doi.org/10.7541/2019.040

VI STRO IR RAI N ED W awalivp Al

THE EFFECT OF WATER FLOW ON THE PHOTOTAXIS OFJUVENILE GRASS CARP
IKAEAEW2AR . 2019, 43(6): 1253-1261  https:/doi.org/10.7541/2019.149

MR IR A A I A K BOK TR 5 1R

EFFECTS OF ARTIFICIAL SUBSTRATES ON THE CARP GROWTH PERFORMANCE AND WATER QUALITY IN PONDS
EQUIPPED BY USING A POLY-CULTURE SYSTEM

IKA AR 2018, 42(5): 956-964  https://doi.org/10.7541/2018.118



http://ssswxb.ihb.ac.cn/article/doi/10.7541/2021.2021.002
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2021.2021.002
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2019.124
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2019.048
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2018.068
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2019.040
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2019.149
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2018.118

KHEMAG AT, PAFH LN E



F4s L FESH
2021 4 9 A

KE A& Y R
ACTA HYDROBIOLOGICA SINICA Sep., 2021

doi: 10.7541/2021.2021.002

TR 7K AL B ot S S SR8 £ AL PR 24K dm SR B 22

. 1 o 1’ 2 1 N l, 2
5 OE O REFH T K A fEM
(L ARl RS iR ROR e, I 4300705 2. 8 SR SRR K BN TR A 53 7B (), B 430070)

FEEE: AR 7745 AT /K A BB o b 38 27 B B £ (A reistichthys nobilis) L IZER ff 5 FRIRZ 0, 51 AR /K 28 B %ot vt
YEIRRER AT A B, W FEARERI (R0 2d\ 4d. 6d. S8dFI10d)T it b 7R A 6 £ UL PR R AR E TR A L TS
QAR FRIIR. ZTIR LI =Y. e S B AN ECE PR 0052, DA 9B 5 0 05 vk J SR SR 3
%o SRR BEE R KA BN (B P ZE G, BEA VLA P S AR S R SR E RS R WER
(Adenosine monophosphate, AMP) % & A #0852 2 IS8 0 5 PRI &3S, AL 6di & & i m, BUR
ALERAL 53 0 HEIN T 17.74% 39.45%. 28.00%H150.16%; K 73 FIF IR S R L 7 B B2 LMY Iy IR . &
R & & WA & . AR &2, S BRI S E. WHREER SR, RkE R
TR & RIS 1% (Hypoxanthine riboside, HxR )% # M2 04 (Hypoxanthine, Hx) & & & 37 FAK; tHE H
HRAAIE SRS TR E L BRI (R T FURE PP 45 R, TAUK AR B2 T AL
SERANE R, PRAK T FORUR . e R AR, H AL 6 AT i f L Ak . AR o AT (5 BB PR e o
P RRE Bl 7K Ak 3L T 2 A v £ 1 JUL PRI R it T, AN BRI % R, O L PR AR BRI [E) Sy 6d

SCRIA: Wl LB BORKAREE; BRYIBT A

Vol.45, No.5

FE IS S984.1 CHEAFRIOAG: A

i (Aristichthys nobilis) X FRAESE . Sk
fife 55 R R IK FRFE ML A [ DY R K 2 —, DA
FEY ', 2 NMIEFRAE, 7 EOR, 20194E 3R [H
fff £ 37 5 7 B 3K 310.16%107 kg'o B #71 Sk KT AE
%, USEE N, RS2 R (H2, BEaLA
AN I 5 7 2 D ] G 5 s AR XU 174 J5 ] T 52 21 FR
120 EL AR P b AE S I BB 5 B 4 1 5 5
K KB Z AR B 2 552 5 80m 5
TR BRI, WE TR UL DY R I T
S5 A, HR R 2 v B £ JUTL PRI I TR FH B R B 42
FERAEE S .

TR IR K Ak B R 2 TR K L B TR 2 —
O W FE 3038 T (R K AL BRAE 4% (Gadus)' . KT
FEEE(Salmo Salar)m\ 13k i (Megalobrama ambly-
cephala)™. W)(Carassius auratus)” " " FIEL f
(Ctenopharyngodon idellus)" 57K = & v i N2 5
BRI W SR A K A L6
IR BL, AbFE20d ) 6 f f AR L AR AT

ks B HA: 2021-01-27; 1837 H#A: 2021-05-18

X EHE: 1000-3207(2021)05-1057-10

AR 5 2 BT, (EURSE I ] AR DL UK ok 5 £ ¢ 5
AL T 35 i 2 N B, S2R 1 8 408 IR O (E AT
T At AR o AR SR S A3 A WF T A B, A AN Bl K
VSSUNRTES 5 N i 7 PN b I
it o HAN R 3 PRI S R B 110 H BN SRR
TR KL BT 7 £ AL PR it 5 PR S I R LA
He T, ASHIE T LA b IR B Bt O B U R
N0 58 FEIN GIOR /K AL R P (0—10d) B £ UL A 320
Jl o B VAT, PR U 2K A B I 8] f 65 #7 JUL A
VEWR BT T, WA E B0 K Ak BRI 18],
DR e R R VLAY o 5 B R i, N B 2 P
R, UNTE R AR K= B S PR AR S 4

1 #MR57EE

1.1 SEIEHR
B ) T B A AT, RTE N
1.5—2.0 kg; &R LBk, LB, sREE. £

HETB: W BGH AR LA BAL = b B AR AR R % 105 4 (CARS-45-48) % B [Supported by China Agriculture Research System

of MOF and MARA (CARS-45-28)]

EE RN mE1995—), &, Wit FEWF 7 FKPE SN T 59K, E-mail: 935028176@qq.com

BIE1EE: REEA(1963—), Z13%; E-mail: xiongsb@mail hzau.edu.cn


http://doi.org/10.7541/2021.2021.002

1058 K& A& Y ¥ 45 %

PEEE IR IRELERAN T IRER S35 0 b 4t e+
FEl 245 4 AL 53R BR A B 5 A% EF R S 3L B =)
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H R /A F]; H-Class Acuity i = 20 AH (i 43, 35
[ Waters A 7 ; Trace1310 ISQHY S AH (4 i A% Jii 1% 4%,
%% E Thermo A 7
1.3 SLWHE

MRKLIBFR L1400 kgl i [~F 34k
H(1.7240.12) kg, V314K (44.44+0.98) cm] % 2 1]
JE 2 HE B A PR A B B K A B A (K x BE
F=4.27 mx3.05 mx0.93 m), B HKAL AT 44 cm,
KIERNIC . HAkTr 30 MALER i I 77 FF 4208 A\
K, bR B R SR AR TR S K, K AN )
IR e, 7K B e B 2 N400%, DLt & B 18 7)1 Y
FENETA, A A AN AR . A FELHK A 10d, BERE
2REUIVIREE, FEIKELGR, 7 AIAEER0. B2, 24,
%6 8. FBI0OKHUFE, ML kLR EIE L
WY /INS 5] IEOIRTE R Rl R, R R 2
80 CUKFILRAT, SR TE A FEFRAR I & o
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5009.3-2016 £ i 2 4 B 5 br v B i A 7K 23 1l
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AR ER(ER Do B TR RS
THEA RN SRS 7= A5 7 < 0.3+ 13
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HFESERIENE  MEFRE2.00 gl
o JJLRE S, BIA30 mL 0.1 mol/L 5, 16000 r/min
Y5 3min, 15 % $EH Smin, § B Smin )5 i3
B, AR 20 mL 0.1 mol/L EhPRFRIF2IK, &
I EIEW, FH0.1 mol/L #hMRE % 42100 mL, 1$0.25 ym
JEME, B0 nLIEATATAE R B o fi72EA30minf5 K H
R OB A A AT A B e

BE AR BR A A & 2 N ZE AR Wi 32 E S 2%
FolchZ5" V7732 IR 107 F) s Ak L 107 2 FR g 1L 5
ARSI VE . SO AR A
RBHCN: AIEHTG-5MS(30 mx0.25 mmx0.25 um);
THEFEFE: 80°C %5 Imin, BL10°C/min ik R THE
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PL2°C/minfJ ZE T #270°C, {5 3min. HHFE R
FE:290°C; #SIME: 1.2 mL/min; 737 AN IR
R SR A BRI N280°C, AR N
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Tab. 1 Sensory evaluation criteria

BEARR

PEAN AR #E ATV 43 Evaluation criteria and ratings

Sensory

Index 8—1043-8—10Points 6—84r6—8Points

4—6474—6Points

2—4%32—4Points 0—24r0—2Points

[WkOdour £ S IKARStrong
fish smell Light fish smell, no

fishy smell

W5 £ Taste

Ik H i The inherent [A] 1 # The inherent

MAESR, CRER SAEOR, FUBRIR AAESIHER, SRk SRR E DL 2 Fishy
Light fish smell, light
fishy smell

W<Fish smell
disappeared, strong
fishy smell

smell is unacceptable

£ A G R, B I P EEREOR, AR RS, SRAEA RERIR, TG fPTGEERR, JolRIvR
45 [8]B£ The inherent

[A] Bk The inherent The fish has not interent

umami flavour of fish is umami flavour of fish is umami flavour of fish is umami flavour of fish is umarni flavour and

stronger and the

aftertaste is sweet is sweet

strong and the aftertaste light and has an
aftertaste

lighter and has notan  aftertaste

aftertaste

tiFColour R X ABGEY, W BMNGEA, BIOERE AANGRERR, BN ®SAERE. REG  #ARERKRA. wE

7% The fish flesh is
white in color and the

[ 67 H #RFillets are
white or transparent in

in section

FithTexture IO BB, Aot MAERE, ANt
The fish is firmer, The fish is firm and
smooth and more elastic elastic

J6PEThe color of the
fish is dull and the
color, with natural luster section is light in luster section is dull

VR4t The fish flesh BXZL i The fish flesh is
is gray, light yellow or  dark gray, yellow or red
light red

1 PUORRE BB, BT O PR B, Ton £ PR I B 2 VIR The
§9The fish is rough or 14 The fish is hard or
loose, weak elasticity

fish is too hard or slag-
soft and no elasticity like
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Woe 4, WERIFRENS.00 gkt i, BT B0 It
AN25 mL 5% = SRR, 1okt F s 43 04
HLT-8000 r/mind3)JiE PRI, FHR20s. F AR FE 110 mL
AR TR AL B IR, YRR N B O, ff
AR B CFLT4°C 1000 r/min 502 10min J5 WL |
TER, VORI 10 mL s SR R k3 k. K Bih
WA It G, FAINaOHIF T pHNG.5, H M4k ERE
100 mL/5£:20.22 pmJEfE IS JE, B mL & T A
FERR A ARFIN . £ S 5 SR FH AR s 280 i 1A T
2, FEHARSHSR I W%,

HMEHSBRONE  RHE KEyiEE
SR BRAR I 2R R A - 4 RS BAR TV V(1 mg/mL)
Bl & A0.1. 0.2. 0.3, 0.4, 0.5F10.6 mg/mLIIWE
B BE, 558 57 AR 8] R 251 R I, K B SR (E
G L JEE (SObR 7 11 2%, 8105 7 B2 2y=0.4960x +
0.0274(R’=0.9995).

ERFES T SEELINGE T, R
FH Alpha Mos(¥Z [E) Astree % W 2 #T 4% (FE ¥ 3F
AT)HEAT I E -

14 HIENE

K FExcel X {1 FISPSS 22,0844 %) F b ik 47 1%
HRJT 2250 #r, SR Origin 9.01E &, HL1- 7 ¥ %
FAAS 2% 8 Alpha Soft V1473 HT. S2i6 4k i1y
PP I EFR E 22 (Mean+SEM, n=3)& 7w, B EMEZ
SR IIBR PEY0.05

2 %

2.1 ARRGRK IR AT B X &t Bl A P BEAE F
pReal: oA

FH% 20 50, 5 € UL oK 2 B ROR K Ab
S %, (BAEFE2d, 4d. 6d. 8dAT10dIKI/K2r &
HILRE % 7 (P>0.05); & A& EALA TR F

2 AREFRKCIER BN EEEFRR DI
Tab. 2 Effect of micro-flow water treatment time on nutrition
composition in bighead carp muscle

he /N
AN A /K43 Moisture ¥ 2 (5 Protein g i Lipid (7)—( /513018511
Time () (g/100 g, wb) (2/100 g wh) (/100 g, wb) £ 13 7&

79.75£0.23"  17.86£0.41" 1.37+0.02" 1.03+0.02°
79.60+0.27° 18.1240.32° 1.29+0.06 1.07+0.03"
79.49+0.23° 17.9740.32° 1.2240.05" 1.21+0.04'
79.4240.20° 18.27+0.23" 1.22+0.08" 1.11+0.05"
79.49+0.22" 18.160.28" 1.18+0.10° 1.10+0.05°

10 79.55+0.22" 18.08+0.26" 0.92+0.16° 1.24+0.07"

A B R B A EREARTESL LA RN B
Z5(P<0.05); R A

Note: Different letters in the same column represent significant
differences (P<0.05). The same applies below

o N B~ D O

To R A (P>0.05); Bl 25 Tt 7K b B2 B[R] A SE
BN & 2 20T B, IEE 10 B B AR, 5
RACERLH FEAIK T 32.84%; Koy AR REA Ah 3 7
WA BT B, (H A R THE S, R 0dI EF
I8 B e, A ECR AR ERZH 0 120.39%
2.2 AEHFRKLIERE T8 E RN ERE TS
FHER 3T, 5 A BRI (8] () ZE K, i £ UL PRI F)
SIRFEERTS > BB LT TR, kb
FROART 15 7 B 155 (P<0.05), H AR5 154> T B 3%
A AL (P>0.05); {032 A #4570 76 Ab PR 6 AN 55 25 i
TRAFEA, Wb 15 77 35 Fr T % H 5 b B
10dI 759 T 8 35 22 5 (P>0.05) . B AT 40, B
TR A FE 6d A 5 25 1 v 5 A AL PAD PR SRR o 5

3 WBalREFRRRKLENE THREES
Tab. 3 Sensory scores of bighead carp muscle under different
micro-flow water treatment time
AEFRI IR R AR SRz i
Time (d)  Odour Taste Colour
571+ 5.14+ 7.14+ 5.14+ 5.61+

B

Texture Total score

0 L11° 090 069°  090° 043
5 671 643 6005 543 620
0.95 0.79 100° 251 0.94
A 686t  7.14f  671x  671E 689
0.69° 090 138°  0.95 0.42
. 800 786+ 871 771E  7.99
115 135 0.76 125 101
. 7295 7.00& 729 686:  7.00%
0.76 115 076" 1.57 0.47
0 714+ 700+ 7.00& 714t 7.08+

0.69° 115  129% 1.07° 0.33°

2.3 AR K IR T 8] 33 4 £ Bl 37T S | B BR
SENF

FHER 445 Bn] A, B AL RN ) () 28K, T B R
FEPR 2 B A 8 JE /N, TE 5 6 K I B 1S e K E
(P<0.05), FH AR AL ERZH I AN 1 17.74%; SR 2 LR
TR BB, hE10dR E B e B R E
BT AR FA(P<0.05), RARRMBARN &=
47 A HE IS ] P eE 4 T S5 3 38 i (P<0.05), HL7E Ak
S () I 8 d 5 AN 3 0 AR AL

T IR A 3 TR 7 B A AL T A b R IS 1 5
A 3h, AR 6dI 2 5 5 i, AH bU A A 2 2H 1Y
N739.45%, FERIMNHBAR . 24K, HA
TR TR AN =R o & 1) 2 35 48 0, Hob i R
B EAE A B FE A BT B, (HRAR 2T FERE
3 TEALFE10d AH B AR AL EE 2H B T 64.70%

TR LR B R R IR S, B AdR 7
T PR (P<0.05), A 40U R 78 B A b B 72
WS R R A R A i 2 I NS PR
A, ab R 6diT & 5k B A, Ab B ) i
8dJ5 B AN R E AR RS b AL FE A 8] f
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FEA TTIZT FAARG, b3 10di HAH P4 2 5t /N (P<0.05) -

FRIR R LR S EHEI TR, dhHE
10d i & B 5K (P<0.05), AHH AR Ab B4 PR T
32.17%, EERINH AR & & E R, 4
10di 2H 2R & 24 LE AR AL PR RIS 1737.50%
24 ARIFRKAIERE & ARERER S 28
20

W ST, 786 € UL A A LA I H 29 g i
R, GG 13 MR TR 6 R B AN A IR iy R A1
10F0 Z ANBHRARIER . TERIR KA EE 5, 6 fa UL
e VA TG TR B AN T I J1T  FT 22 ANV A G D7
PR R N R, LR K AR BE 10dI 43 59 8 oK b
PRI PEAR T 41.87% 34.40%A118.16%. LA g I
P RIS AN RO R B R T B AR B K, 1 BRIUNER
MR . EARER . TR AN TR G 1 B35 PRI 1M
TEZ ARG, WiRiR . —+ B &R M

DHAW) & &8 W25 B, AR 7 B8 £ A 17 R (1)
2H R L A 2 BT
2.5 FERFRK AL T2 AT (8] X % £ AL PSP A% H R &
HER S 205N

Wiz 6FTR, it LA H L B2 (Inosine mono-
phosphate, IMP) 7 & 15, H U2 &R (Guanosine
monophosphate, GMP) & . AMP & & 7E 5Nl
KA BRI S BN S BRI, AL EE6dN B i
(P<0.05), BRALBLZH NG N 1 28%, i — DI AL H
I 1) B DU 4 B, (EAS 5 5 35 PR AR A GMP AN
IMP & & 75 7 72 Ab 3 2 d Fl4d B 3k B B =5 (P>0.05),
Eb A Ab 20 53 36 0 T 7.53%F11.52%; HXxR & & 7E
A PR8N 2 PG, 5 oRAL B A L FREAG T
32.28%, 1M 5 AL B 10dMT (¥ & 870 2 35 7 7 Hx &
AR B FE A T S, (AR 2RI T B,
Ab PRI £ B AIC, AH LA AL R FEAIC T 8.45%

R4 TREIRORKACRRT 8 X 85 & AL P s B L 2 S A R2

Tab. 4 Effect of different micro-flow water treatment time on the content of free amino acids in bighead carp muscle

Ui B S B R 4 & Content (mg/100 g)

Free amino acid 0 2d 4d 6d ’d 10d
KA Asp 0.56+0.12° 0.62+0.06° 1.77+0.34° 3.64+0.44° 4.5240.32" 4.70+0.64'
BEIRGlu 1.28+0.44° 2.58+0.43° 2.33+0.34% 2.7240.07° 5.06+1.34° 4.94+0.17"
R R Thr 7.1740.57"° 10.68+0.73" 10.70+0.87" 12.10+0.56" 6.84+1.33" 8.34+0.99"
LM Ser 7.4240.74° 10.10+0.51° 13.36+0.84° 16.3740.71° 12.96+1.02° 12.7142.97°
HEMGly 111.2243.78° 125.9146.06° 143.57+9.93° 128.31+4.73 131.13+5.20° 128.41+6.91°
HE R Al 27.74+0.83° 34.5941.98° 40.9043.00" 50.35+2.00" 45.54+1.56" 44.2444.05°
i HLys 14.59+0.45° 21.70+1.64° 21.44+1.71° 33.8242.00° 28.0243.25° 22.3943.06°
Jifi 2 i Pro 9.15+0.28" 6.40+0.44° 4.59+0.47° 6.29+0.35" 1.2440.79° 3.23+0.56°
AEFVal 7.0140.23" 6.90+0.36" 6.97+0.54" 7.84+0.24" 6.57+2.03" 6.86+0.61"
R B Met 1.72+0.05° 2.1840.17° 2.28+0.28" 2.30+0.11° 2.39+0.30" 2.80+0.34°
i R Tyr 2.54+0.31° 3.1340.32% 3.5440.31" 3.82+0.10° 3.7140.85° 6.13+0.55"
KT E K Phe 3.53+0.08° 4.56+0.42" 4.92+0.58" 4394021 4.06+0.55™ 5.23+0.57°
MR RTrp 0.43+0.22° 0.66+0.14" 0.77+0.27a" 0.96+0.12° 0.56+0.21% 0.92+0.13"
SEE R Leu 8.23+0.34% 7.7140.53% 8.45+1.00™ 9.07+0.36" 4.68+1.32° 7.410.35"
R Rlle 4.6240.11° 4.79+0.31° 4.70+0.39™ 5.08+0.17° 2.630.62° 4.03+0.51°
52 i Arg 2.41+0.10° 4.6140.33° 4.92:0.41° 7.14+0.40° 0.19:0.0" 0.17+0.01°
15 B His 157.54+10.71° 137.70+4.82° 122.64+8.96" 138.12+7.31° 117.30+6.67° 98.47+13.10°
SRR ETFAA  367.17£12.05° 384.79+11.93°  397.85429.28%  432.32+18.45°  377.41224.93°  360.97+31.57°
R SEFRUMAA  1.841.01° 3.21+1.63° 4.09+2.08° 6.36+3.20° 9.58+4.88" 9.64+4.84°
HIR L HSWAA  177.30£6.23° 209.37+11.28° 234.56£16.77"  247.24+10.15° 225.73x15.11ab°  219.32£15.76b°
IR IEBIAA - 188.03£10.59" 172.22+44.85"  159.20+12.20b° 178.72+8.81°  142.10+£10.37  132.02+15.62°
R EESOAA  159.38+10.31" 140.9145.05™ 126.74+9.33° 144.48+6.94° 126.88+6.65°  108.11+13.43°

i R AR O R L EARIAZR,; REEROEHER. AR, 240K, HAR. BERIHER; SR AR
EHER. HER. RER. RREAR. ANEAR. BER. A28, BERANOERRREEROERLAER. BRERMNHER;
= RNFE i ARSI B Z R T

Note: Umami amino acids are Asp and Glu; sweetness amino acids are Gly, Ala, Ser, Thr, Lys and Pro; bitterness amino acids are Met,
Val, Leu, Ile, Phe, Tyr, His, Arg and Trp; sourness amino acids are Asp, Glu and His; Different letters in the same cow represent significant
differences (P<0.05), “—" represents not detected in the samples. The same applies below
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2.6 ASERA KA ZR A ()Xo 5 B AL P A Al SRR S E K AR FR I TR O 2 2 A2 4 (P>0.05) . H Ak L Ab 2R

=AU

H R R A AR PR S0, |z A T
BHESHIRINLA . AR A i IS 4, 5%
R R O, BA A — e ik, JF B
R e R 2 ] LR, BRI b
P (8] ) S K 2 B0 S04 0 5 PR I ka 34, AbF6d s
Tl 200 2 B B i = 4,54 mg/g, 5 ARACFRAL A L
BT 50.16%, AbBESAI & B BT T I, Hit—1
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Tab. 5 Effect of micro-flow water treatment time on content of fatty acids in bighead carp muscle

£ & Content (mg/100 g)

el ReFatty acid 0 2d 4d 6d 8d 10d
F—BRIERC11:0 0.40+0.00°  0.12+0.00°  0.14+0.01°  0.13£0.00°  0.12+0.00°  0.12+0.00"
JAHERRC12:0 2.76£0.01°  1.51£0.00°  1.31+0.00° 1.1120.01°  1.05£0.05°  0.84+0.00'
+=BERC13:0 1.5040.00°  0.85+0.02°  0.78+0.00°  0.56£0.00°  0.58+0.01°  0.40+0.00"
PG RERRC14:0 28.45£0.07°  12.8840.05°  13.90+0.04°  13.8340.01°  13.10+0.04°  12.78+0.04°
T HEREEC1S:0 12.6140.03°  6.18+0.03°  7.06£0.02°  6.96+0.01°  6.43+0.02°  6.52+0.08°
KHEERC16:0 159.8740.91°  132.05+0.38" 118.74+0.05° 100.06+1.06° 102.33+0.45"  97.42+0.29"
-EBEC1T:0 10.67+0.1° 6.034£0.03°  7.45+0.06°  6.00£0.03°  537+0.02°  4.50+0.04'
THASERC18:0 66.35+0.60"  54.44+0.12°  43.96+027°  43.98+0.07°  43.17+0.18°  42.91+0.05
TEEFRC20:0 4.36+0.12" 1.96£0.01° 1.74+0.01° 1.660.00° 1.66+0.02° 1.57+0.01°
——BRERC21:0 0.56+0.01°  0.23+0.00°  0.29+0.00°  0.23+0.00°  0.27£0.00°  0.21+0.01°
—TEREEC22:0 1.09£0.01°  0.74£0.00°  0.64£0.00°  0.55£0.01°  0.58+0.01°  0.33+0.00'
A =RIERC23:0 - — — — _ 0.27+0.02°
—APURRERC24:0 0.74+0.00"°  0.58+0.01°  0.50£0.03°  0.46+0.01°  0.40+£0.00°  0.35+0.01"
T FBR—IHRC15:1 — — — — — 0.74+0.02"
FAIHIRC16:1 65.68+0.17"  36.77+0.32°  38.18+0.24°  29.64+0.17"  30.08+0.18"  23.28+0.48°
JHFRC18:1n9¢ 242.79+0.27°  227.05£0.20° 217.53+0.53° 194.59+5.66° 180.1740.85° 179.50+0.41°
R —IAIRC20:1 23.7540.16°  19.7120.08°  17.05%0.15° 16.12+0.07°  13.09+0.12°  12.9140.09°
JF2C22.1n9 50.64+0.18°  49.54+0.38°  50.66+0.21°  51.14+0.19"  32.29+0.15°  34.90+0.11°
A PURR— R C24:1 1 2.56£0.01°  2.06£0.00°  2.03+0.01° 1.69+0.01° 1.52+0.02" 1.54+0.01°
VR C18:2n6¢ 184.0240.21°  173.56+0.32" 185.83+0.51¢ 225.13+0.75" 212.30+0.24° 201.3240.68°
ZA B IEIRC20:2 12.74+0.12°  10.93+0.05°  10.44+0.05°  11.24+0.06° 11.51+0.01°  11.55+0.09°
— R IEERC22:2 0.75+0.01°  0.52+0.01°  0.65+0.01°  0.77+0.02°  0.58+0.01°  0.45+0.01"
-0 JFRAEC18:3n3 65.09+025"  43.51+0.10°  40.37+026°  38.97+0.11°  3428+0.11°  30.13+0.14'
y-TEFRERC18:3n6 2.0940.01'  1.95£0.01"  126+0.01'  137+0.01°  1.02£0.01°  0.87+0.01'
TS ERRC20:303 9.3540.07°  7.06£0.01°  7.35:0.04°  6.96+0.01°  4.90+0.04°  4.93+0.06°
TR I IRC20:306 11.97£0.01°  11.57£0.03"  11.35£0.03"  11.01£0.06°  11.63+0.51°  11.43+0.10°
TE4E DU R (ARA)C20:4n6 10.11£0.11°  7.95:021°  7.43+0.07°  6.19£0.06'  5.99+0.03°  5.38+0.06'
B TR (EPA)C20: 503 88.44+0.18"  65.23+0.13°  53.46+0.06°  50.19+0.18"  41.99+0.18°  39.92+0.25'
b NI R H S (DHA)C22:6n3 77.64+0.19°  76.16+0.15°  83.76+031°  83.03+0.10°  76.88+0.15°  72.31+0.53'
BEIFRTFA 1136.9940.26°  951.15+0.79° 923.88+0.38° 903.57+6.03" 833.27£0.45° 799.37+1.18'
YRS BRSFA 289.35+1.38"  217.58+0.44° 196.50+0.32° 175.52+1.04" 175.05+0.43" 168.2140.44°
AN AR B BRMUF A 385.43+0.21°  335.1320.63° 325.46+0.46° 293.1845.99° 257.14+0.85° 252.86+0.81°
ZAANNE T FEPUFA 462.21+0.96° 398.44+0.83°  401.91+0.29° 434.87+0.45" 401.08+0.71° 378.29+0.35°
Z AR 4 H 40.65+0.09°  41.89+0.06°  43.50+0.05°  48.13+0.11°  48.13+0.11°  47.32+0.08"

Proportion of PUFA (%)




1062 K& A& Y ¥ 45 %

%6 REMRASLIE B RSP R R AR & B OB

Tab. 6 Effects of micro-flow water treatment time on the content of Nucleotides compounds in bighead carp muscle

£ & Content (umol/g)

AR FER ] Time (d)

ATP ADP GMP IMP HxR Hx

0 0.5240.11° 0.03£0.02°  0.25+0.03 5.7140.60°  7.8740.25°  127+0.04°  0.71£0.06"

2 0.5240.04" 0.04+0.01° 0.31+0.03" 6.14+0.23"  7.96+0.40" 1.28+0.07"  0.70+0.03"

4 0.52+0.08" 0.03£0.01°  0.31+0.06 5.6840.43"  7.994029°  121£0.08"  0.71£0.06"

6 0.49+0.05"™ 0.04+0.01° 0.32+0.04" 5.77+0.42"  7.74+1.05° 1.2240.04°  0.71x0.11°

8 0.42+0.02" 0.03£0.01°  027+0.03°  5.60+0.37°  7.80+0.26°  0.86x0.07°  0.65+0.02"

10 0.4120.03° 0.0240.01°  0.31£0.01°  536£0.75"  7.7940.22°  0.89+0.05°  0.69+£0.02°
5 a . b HL i AR SL BE AL N IR e 40 B, W 40 BT
B T 2 FESIORRR . R, R, EEsRAIER R, fIE 3

d
C] 4r . + B A, B A PR R ZE K, S TR R RO AR
§ e Sk e )57 48 52 3 BEAIR (P<0.05); 52 EF R FIEH R 148 3k
= H \ N =)

&g’ M) AL S 386 0 J BAAEG, 278 Ab PR 6d 3k 31 B KAE (P<
mﬁ; 2 H 0.05); 2 7R IR S 1) )87 B 7E A B ik 2 vp o PR AR f 38
« T, HAE kb H 6d i B 2 B (P<0.05) . U I At
1 7K A B AT 5 5 £ LRGP R I, IR HL, TE R K
0 . . . . . . AbER oA, 5 o UL P B R AT R TR, B
0 2 4 6 8 10 B A . R VRO A5 R (GR 2) R B E
Ihf 1] Time (d) AL [B] ) R, B3 £ L IR G R4S 2 2B BT IS

BT AN AL R 1) x5 fe LA o b St 2 (i
Fig. 1 The effect of different micro-flow water treatment time on
the betaine content of bighead carp muscle
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Fig. 2 Discriminant factor analysis on e-tongue signal of bighead
carp muscle at different micro-flow water treatment times

MR I 25 7 R 2L A 1) 2L A X 8] (P<0.05)
Ellipse represents confidential interval for each group of sam-
ples (P<0.05)
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ANS (Hik) NMS (f£)

P 3 A [ Al it 7k Ak R ) 65 0 JUL DAY R 5 A St o A 7
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Fig. 3 Radar chart of electronic tongue sensor to bighead carp
muscle at different micro-flow water treatment times
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A L Tr, B SR T MR A b B e UL
JE o B P 4H Rt R B T R 45 IR, o i 2 SRk

A A 39 i £ = BRI T A AN i O R, T AN TR AR
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17 CAEEALEE2 JF 5 63 £ JUL A H - SR B I R & 2
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AR AL AR A A T ULHRIRES, =R I (Ade-
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FIGMP 2 B IR (1) 3 B Rl 43, 7] 4 5 0 38 S (1) ek,
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IR R b S R R UL, AMP. IMPHIGMP
A TN, HxRFHx & &4 AT FRAR, XT3 %
R R A — E VR . 1X 5 SRS ST g gk
S IHATP A8 F R 4E 5 — 3. W0 2L f gk
AT TR 7K b 3 B e T £ £ PR IMP & 2 IR St 1
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FEEIAT. 15 umol/g. TE A I8 A 6l £ UL P
IMP & & 5 ANSHR Sk i A 2 17 3% 1IEAH ¢, HXxR &
B H5AHS. CTS. SCSHRKmNAH 2 5% 2%,
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Tab. 7 Correlation analysis between the content of taste compounds and electronic tongue response value of bighead carp muscle

L F % #% 3k Electronic tongue probe

Tasﬁz[ﬁ?ﬁmd AHS CTS NMS ANS SCS
(FRE) (k) (fEEIk) (GILS) (#R)
Hx 0.110 0.121 -0.060 -0.142 0.083
HxR 0.718** 0.719%* -0.090 —0.5627%* 0.460*
AMP -0.095 -0.173 0.380 0.255 0.117
IMP 0.396 0.357 0.098 0.408* 0.173
GMP 0.385 0.291 0.028 -0.246 0.178
iR IEFRUMAA —0.861%** —0.700%* 0.668** 0.877%* —0.580%
FREILFRSWAA -0.195 —0.693%* 0.794%* 0.484* -0.022
TR FETRBIAA 0.757%* 0.563* —0.511* —0.715%* 0.652%*
FRIA Z ZEFRSOAA 0.720%* 0.686** —0.570* —0.723%* 0.697%*
T FIE T ERSFA 0.599%* 0.830%* —0.827%* —0.776%* 0.406
AR D BRMUFA 0.808** 0.759%* —0.727%* —0.869%* 0.556*
Z AHURIR DT ERPUFA 0.580% 0.606** —0.504* —0.552% 0.594%*
EH K Betaine —0.563* —0.8347%* 0.825%* 0.782%* —0.346

T AE 0.05 ZUNCE), AHIGHE S <+ 7E 0.01 ZUN(RER), AH M35

Note:“*”represents significant differences (P<0.05), “**’represents significant differences (P<0.01)
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THE EFFECT OF SHORT-TERM MICRO-FLOW WATER TREATMENT ON
THE MUSCLE TASTE QUALITY OF BIGHEAD
CARP CULTURED IN PONDS

GAO Qin', AN Yue-Qi"?, CHEN Zhou' and XIONG Shan-Bai"’

(1. College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China; 2. National Research and
Development Sub-center for Bulk Freshwater Fish Processing Technology (Wuhan), Wuhan 430070, China)

Abstract: In order to explore the effect of short-term micro-flow water treatment on the muscle taste quality of bighead
carp (Aristichthys nobilis) cultured in ponds, the micro-flow device was used to treat bighead carp in ponds. The treat-
ment times were set as 0, 2d, 4d, 6d, 8d, and 10d. The contents of moisture, protein, lipid, ash, free amino acids, free
fatty acids, nucleotides and betaine, and the sensory analysis of the treated bighead carp muscle were determined to get
an appropriate treatment time. The results showed that with the extension of the micro-flow water treatment time, the
total free amino acid content, adenosine monophosphate content, and betaine content in the bighead carp muscle in-
creased first and then decreased, and the contents of them were the highest at the 6" day of the treatment. While the
content of lipid, the total free fatty acid, hypoxanthine riboside (HxR), and hypoxanthine (Hx) gradually decreased. The
content of protein showed no significant change during the treatment. Taste analyzer (electronic tongue) and sensory
analysis showed that the micro-flow water treatment significantly improved the umami and sweet taste of bighead carp
muscle, and reduced the saltiness, bitterness, and fishy taste. In addition, the sensory score of the taste of bighead carp
muscle was the highest at the 6" day of treatment. Therefore, the short-term micro-flow water treatment could signifi-
cantly improve the muscle taste quality of bighead carp without reducing the nutritional quality, and the appropriate
treatment time was 6 days.

Key words: Bighead carp; Muscle; Micro-flow water treatment; Taste compounds; Sensory analysis
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