5 12% 3 1 4 i A A Vol. 12 No. 3
2021 42 A Journal of Food Safety and Quality Feb. , 2021

14 b

A+EL B B &2 AeES AAeml o £ TEXRL R ALY

(1. WL T R R 5 TRRAEEE, BNl 310014; 2. BTVLA K HORMES Bk, Bl 310023;
3. MM T A HARMET s, M 324002)

W = BEY X HOTABIE NIRFROK BB SRR S A SR SR AT S A E TR R R .
Xb 2 FEIRAE I A WL B SR B FIRR Y BOE A TP . SRR “REIE IR ) = A A B
(K> AR, FOULPIBORERE | RCREPE . MELEE | SRR AR DR o9 2 3 i T4 BREH(P < 0.05); “Rl B
FRAARE A W s = A LA ) SRR B, (RO LA R e T B R . AE T 2R
LEWREERRIY R TR IR o “POIE IR0 — A8 B RO E IS | BEISSFRAE M XUR B, (F R 8 o)
TR 13- AR T IR . 8538 BUE IR AR RE NS — P B e — R B A UL BRAL R | XUk
HIRAE TR R

KRR HUE SR, RGEMIEIRAE, AW LA, B TR R

Comparison on nutrition quality of Megalobrama terminalis cultivated based
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ABSTRACT: Objective To compare and evaluate the Megalobrama terminalis quality difference between the
cycle water “raceway” aquaculture system and the traditional pond system. Methods The muscle nutrient
composition, texture and flavor substance of 2 cultured Megalobrama terminalis were evaluated. Results The
muscle of Megalobrama terminalis from “raceway” system had the lower content of moisture and fat, and the
hardness, gumminess, chewiness and monounsaturated fatty acid ratio of the meat of Megalobrama terminalis from
“raceway” system were significantly higher than those of the control group (P<0.05). The "raceway" system did not
significantly change the amino acid pattern composition of Megalobrama terminalis muscle, but the total amino

acids, essential amino acids, non-essential amino acids and taste-forming amino acids in muscle of Megalobrama
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terminalis were greater than those in the control group. The abundant ketones, aldehydes and other characteristic

flavor were found in the Megalobrama terminalis meat from “raceway” system, but nonaldehyde and

1-octene-3-alcohol were significantly lower than those in the control group. Conclusion The in-pond “raceway”

aquaculture system can benefit for the improvement of muscular physicochemical properties, flavor composition and

nutritional quality of Megalobrama terminalis to some extent.

KEY WORDS: in-pond “raceway” aquaculture system; traditional pond system; Megalobrama terminalis; muscle;

nutrition quality
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1.1 MR5EE
AHETE BT = AR B LA M R SR A Al

Hodp DL B IR R = A AR A SRR AL, DIE Gty
H 5 A4 = A 75 A %o IR 20 (5 4 V) 43 R T3] 74 7 ot 4
KB, FREESHIWIE N 130 d). FRHAFEPLERE 3 4% A H]
(1 kg/ @) B = fA 53004 4G
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- B R (L2, B SR =R A R, TR’
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Sigma-Aldrich 2\ Fl).

ZRD-A780 4= H s KT 46 (0 B A {3 il
WATBRAH]); TA-XT plus RIS (& Stable Micro
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S FIR RS AL (32 E Perkin Elmer 24 )
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1.2.1 R RARS

FREL 2.50 g fa kRS, S8 GB 5009.3—2016 (& hh %

S GbRE il K S W B MR
i FREL 2.00 g PR, S0 GB 5009.5—2016 (&
AhiE A ERARIE PR I ) PRI Rk
HHRRWT & & FREL 5.00 ¢ FAPIAES, SR GB 5009.6—2016
(MR EEFARE B PRgT e ) P1g ik
Ey BIKY &R FREL 500 g taAAES, 2R GB
5009.4—2016 (£ 24 E R hRifE Er it PRI ) 1,
122 FAdsn

BTt SE R, BT TR YT A . 5E
Bl 2 emx2 emx1 cm BRI, HFEFEHST. RH
TA-XT plus PIPEMILIEAT TPA Bi=CIi, ¥4 P/36R
FEFE MR S, AT A 3 mm/s, RN 1 mmys,
MRS S mm/s, BERNAIEERR 50%, [8)FF 15 HE
5s, MEFELEM: Auto-5 g, BRAIFESHI 6 YOF-FT, BOE
HEt,

123 HAALBRAREE BN
(DEFERRAR: K Agilent 1100 SRR A



%3

ARAEL, AF E NARIR K “BIE " R G A Gt SRR ) = A 5 TR A O EUAIE ST 1059

B5rHTL, 4.0 mmx125 mm Cyg £, A1 40 °C, 28 Ml i
1.0 mL/min. W31HH A: 20 mmol/L BEER4N; WK3IAH B:
20 mmol/L FERREN: FHEE: L = 1:2:2(V:V:V) . RAME I i
1338 nm. ARSI RPREIR, IrLiRse
I 2

QYEFIH: HEAE N EIERR T4 (amino acid score,
AAS)FIEEIF4(chemical sore, CS)FEBAAR (1), ()34

AAS=(Ff it PR R R & & me/g %&)/WHO/FAO #
Ui H o N F R i (mg/g A) (1)

CS=(FE P P LR & i me/g R)/NSEEORH
[ AP LR 7 & (mg/g A (2)
1.2.4  REMrERZE AR,

SRR ok, SEAT IR D7 AR R 1S Ak B )
it 0.22 pm A HUKFLIERBGTIE, ST SAEAEIE

AR TS /BT INNOWAX P B 40 4 4E (60 mx
0.32 mm, 0.5 pm), BIFEE 90 °C, /£ 5 min, FLL
15 °C/min F+ % 200 °C, LA 1 °C/min F+ZE 240 °C, {3 10 min,

MS A B, & FIRIEE 250 °C, fEHZimE
250 °C, &AL 35~450 amu, [B]FEAFE] 0.2 s,

B b o R TS IR S AR MERS R (NIST 2014 F
Wiley 9)H B3 &l A shEA DU HE, 24 HAN 24 1E J VL i 1y
KT 800 B HRIEZ UG T S 8 25 5 o FF FIRT S5 b
s [ ARORT B o
1.2.5  FE MRk

2 HETBL T S U T ik o SRR A0AR 60 33 SR i Bk P43k
AT A AR 9 B (4 0

RO SH AT, WA 240 °C, AN
WAL 1 min, BRI 5 mL/min, 5N, FdE
#1°4 1 mL/min.

GC #fF: DB-5 MS #PEEMEH (60 mx0.32 mm,
1 pm), EIHEE 40 °C, LL 3 °C/min F+ZE 100 °C, LU
2 °C/min F+ & 150 °C, L) 8 °C/min J+Z 240 °C, {8 5 min,

MS Z&f: EI B3R, BFIREE 250 °C, fHkinE
250 °C, &AL 35~500 amu, [H]FREAF] 0.2 s,
12,6 FRAEMNE

BHERB IR T2 EE, STk, FRE(1+0.001) g,
F 5 mL fi§f2 . 2 mL 33 %80 E A 1 mL AKIREYREA, A5
FHRG A R Elan DRC-e HLEHEA 25 8 ARSI
(inductively coupled plasma mass spectrometer, ICP-MS)illl
£ Ca, Mg, K. Na, Fe. Zn, Mn. Cu ZU'8 @47 14k
SN FEFERK(ES)WHE 15 L/min; 45 ) 2
1200 W; B ES)FHE 1.5 L/min; FHALERE 2 °C; R
FEHEFLAE 1 mm; BREVHESLIE 0.4 mm; FEREE 0.5 rps/s;
PERTE] 15 s; BaEmtal 15 s, EAE U 3 w7,

1.3 HIENE
i Excel 2010 F1 SPSS 22.0 % fF3E47 it 4b 1 A1

45143, 48 Origin 9.0 VEE . SEE0EHE AT B0 IR T
Z0r, FRA Tukey’s K IeH{E I B F M, BEFMHKF
PHL0.05,

2 HRE5HMR

21 BEEXEFHES

2 1 AR IRAE ) = A B LA E TR AR
XA L, SCRZH RIR B R 0 = A 7, HLILP
HABARAIK A LI AR & (P < 0.05) b4k, SL564H fa A
PR A I R TR IELH R PR AR 2 o X5 R
FTR K FR5H 5 5 b SR 5 I B LA 5 SR A 2 A 2 SR
HAR—F, ARFLARZEI RIS 2 I <Ak 2 R B L LR
it R TR S T, (HENIAMEAR . K
O MR SR AR, 2 AR =ML R AR
N Sl TR SR AR s sh R TR TS, <
B IR = AR T RA AWz, SECELEHE R
P, MNIAR NGV % o AN AR 1S 0 & ik A, RT3
FLRLPIRE I RSN 2R 11 o 5 Tt

R1 TERAFEN=AHHIREREFTRIEMR (/100 g)
Table 1 Physiochemical parameters in meat of M. terminalis
cultured in different systems(g/100 g)

FEARE SRS X BR 2 FHA
K4y 74.59+5.50° 72.93+5.57°
HEN 18.39+4.32° 20.40+6.59°
HLIE Wi 5.68+0.96" 4.60+1.61°
K5y 1.94+0.07° 2.07+0.75°

e AT AR RN F R R 22 57 B3 (P < 0.05), HIRIFEER
IRESFARBEP>0.05), FTEF.,

2.2 R4

ML RTLAE B TE SR 46 00 = A i LA 0 R
52 8 2k R IR . R T B A (P < 0.05), L 1 3
. NEREMRBIE T 2ZRAREP> 0.05), —BmE, B
5 v R AL R g UL PR R R, R TR S 3R
JE20 21 AR g & R 38 77 5 A 7 UL DA A R E
JB2 &b M R IE IR PR A LU AR G R A 0 = A 0 A AR e T
43.89% ., 99.49%711 89.47%, UiHAPEIRF/K IR = M HA
AU T R R B o 3 VT BE R T A SRR IR R KA
HEra iR, Hisshgergae, S8
FERER, JIVEF4EBLARAS /N, N2 o B 2 e ah, L
PR 180 2t 2 S L s et . — el =, PR S
EAFRG ST, SN . Kad R fHE,
PRk, 5% A3 B 978 AR 5% i 0 DA A ML BE 1)) ik 5
Bl A FRE = AR 7 LR B A A 2 R — B
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Fig.l1 Comparison of texture characteristics of M. terminalis cultured in different modes

23 SEFRAMK
G LR O i PR B 5 e PR H A E e Y
22 AAFBRFEEN = AN 2R K. WFE2 $
LA, 2 FhIREEA Y = A i LA Hh S8R I E) 17 Fha
FeiR, Hrh /@RS B mom, 43108 318, 3.11 g/100 go
HRNREE R BER . R, X—45 505 k)
JrfE A~ 2 =AU T R 7 R
TR 41% ., Wit Z IR 1 AR AT E IR O Y 88%, 41
51 T FAO/WHO #37ERY 35.38%. 60%, 1iiBH = f a4
Je— PR R LA R T R B 1 . R B i
FeFR AL AN i 35 2 = A i LA ) S R RS U .
FREBMEEENESR, HAREP>0.05), LEHM
AR ERR G . DHEIERR . 0T E IR |
SR IERR YT X IR, R UR il " F R — 2
JEE s — A 0 UL PR P R A I
K FAO/WHO 24 B2 PV 43 1 R XS 25 25 11 3T
SERRVEor, REASTA] Dy SIRAE I = A5 LA 1 A T %%ML
THEFRVEN, G5 3. 2 R FRAE M — M, PR
SRR H AL TF F IR Y & TR E TR bR e, BT

B UER RS T FAO/WHO 25/ 01T brifE . #E—
AT 2 A= MEIIUAE R EIEBR I (AAS) LA E 4
(CS), ZEHIFK 4. WTLAFH, L AAS FI CS JPEoMHRHUE, 2
PSR A8 1 = A 5, FLULIA AY 2 — B M = iR 3 o
5 J s A O 4 R — 3

Met+Cys, iX

*2 TREXNFEN=

RN SEBRE KGR E g/100 g)

Table 2 Amino acids composition in muscle of M. terminalis

cultured in different models (wet weight g/100 g)

iR X A2 SO
KA (Asp) 1.88+0.04 1.99+0.02°
F % B2 (Thr)* 0.85+0.01° 0.87+0.03°
22 5 IR (Ser) 0.78+0.01° 0.790.02°
IR (Glu) 3.11£0.09° 3.18+0.10°
it Z I (Pro) 0.71£0.01° 0.72+0.03°
H &R (Gly) 0.8120.02° 0.85+0.01°
N2 2 (Ala) 1.01£0.01° 1.07+0.06*
JoEZ R (Cys) 0.10+0.04* 0.11+0.01°
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® 2% 20 = AL AR R TR LU (51 28.74%, W2 = T3R5
I it B 4 Sax| H, (HAEARE TR LA, 5002 AN 1 R0 s U7 R L 3] B
51 R (Val)* 1.030.02° 1.06+0.06° BALT LI, R WK SRR RS B 8 ol s — A i Y
7% 42 R (Mlet)* 0.50+0.01° 0.53+0.01° RIIFRALBU(P < 0.05); T WSStk 5 th 22 W Tt O 2K
FrEE M (le)* 0.89+0.02" 0.92+0.03" FEFE Y2 1 S A R A BN AR I R & i, X BT
SEAER (Leu)* 1.500.11° 1.520.09° Je th T = MUK SRS K AR TR, R RIAL Tz
B R (Tyn)* 0.43+0.03* 0.46=0.01° PR, XTI B TEAE R, TS R A AN S i B2 20 AL
KT 5 [ (Phe)* 0.620.02° 0.66+0.01° e 2 0,
i R (Lys)* 1.590.13" 1.63£0.15°
4 54 R (His)** 0.71+0.01° 0.74+0.03° T4 TEERXFEN=AHIALESEEERTEN
) Table 4 The essential amino acids composition of M. terminalis
H R (Arg)** 1.27+0.21° 1.35+0.15° cultured in different systems
IR R 7.86+0.17° 8.20£0.21° o X B4 SHdl
WFHRILFR(EAA) 7.4140.10° 7.65£0.16" AL AAS! cs? AAS Cs
b T A SL R (CEAA) 1.98+0.02° 2.09+0.06° Th 132 113 135 115
T A SRR (NEAA) 8.40+0.18* 8.71£0.22° Val 129 0.98 132 1.00
SR B (TAA) 17.7940.35° 18.45+0.44° Met+Cys 107 0.66 113 0.70
EAA/TAA/% 41.65+0.17° 41.46+0.08° e 139 103 |44 107
EAA/NEAA/% 88.21+£0.47" 87.83+0.26 Leu 134 1.09 135 110
TE: o TR, T a R Phe+Tyr 1.09 0.70 1.16 0.75
Lys 1.81 1.42 1.85 1.46
#3 TRABXFEMN=AGNALERERS FAO/WHO K315
Total 9.31 7.00 9.61 7.22

EELFREEN LR (mg/g N)
Table 3 Comparison of essential amino acids in muscle of M.
terminalis cultured in different systems with FAO/WHO and egg
protein standard models (mg/g N)

AR Xif BE 4L SCE4l FAO/WHO  MEZE[
Thr 52.88 54.16 40 47
Val 64.38 66.06 50 66

Met+Cys 37.56 39.64 35 57
Te 55.63 57.56 40 54
Leu 93.69 94.73 70 86

Phe+Tyr 65.28 69.61 60 93

Lys 99.41 101.89 55 70

2.4 FERRERZARK

10 28 ) A % PR EE AR B AT e £ 1R A g s e 4
B, T HEXE AN AR s 1 ) 2H B R i B o B B T 3% s
R R FR I 0 = M LA Re TR . FTLAACER, “Hd
B IR =AW LA IR 2] 12 A, i fig
Ji B2 (saturated fatty acid, SFA)4 F, 55 iR B & 11
24.75%, AIEFINE IR (unsaturated fatty acid, UFA)8 Fr, 5
A WA B EE Y 75.25%, FRASHEFIAE 5 B2 (monounsaturated
fatty acids, MUFA)3 Ff', JiJIgNiR &1 42.08%, Z Al
FIIR A ER (polyunsaturated fatty acids, PUFA) /& I iR &
f4933.18%; Xof M4l — A W ILIA A B IRy R Al 2 15 S g 21
AR, ERREF I TR A B2 5. Hdr, Xt

s 1. AAS=RE G R R SR SRR & FAO B A
AT IR B i

2. CS=HFIIER P BPh SRl B o A AR 1 AR
HILR R

25 ELAMERS

KU SE TN K= S b R BB S AR 2 — . H, B
2 BEREAL G YAE SRR B R AP,
TR -0 -3- Tt 38 5 B A A R IR K S R R
3B T 6 G AL AT LR B, 2 RIS IR A = A A
HEZE, B, SRTEGTALIMEEYE K RES
TR R Ao 5% RRZ AR b, SI2 36 20 A AL IR H el 2
P A SRR M XU B I S 25 8 X R, (R R o n T
AN 1-2p05-3-T ) BH S AR % IR ZH, 26 WH SR R M T A =
FR A = A 8l EL A AT ) KUK A A
2.6 WHITRAEAR

e 7 AT, EAATE) 7 R HonE Y, IR = £
i WL B f o 3 & I IOC R ON, s 100.76 mg/L,
HRCMEE . BRI, BRES . HoCESN, SR = M HAE
Ho HRZH i R R A & (P < 0.05), AR, —EMN
12 315 RE A 0 52 ) S i 2 S ) A Rk T R AR A o
FHYAL A, R, 2 AR IRAE 0 = AL B o0 R
2H 2% 55 AT BB T B SR = A LA 2 R &
s
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Table 5 The fatty acid composition of M. terminalis cultured in different systems (%)

A X A 2] SRR
A E 5L C14:0 1.62+0.88° 0.86+0.24"
FEIER C16:0 17.14+1.16" 15.40+4.54°
R FEIR Cl6:1 3.5140.59° 3.50+1.23"
g C18:0 7.6240.45" 7.2440.66"
JHER C18:1 32.30+4.42° 37.96+3.46"
W ihEL C18:2 15.69+2.17° 20.56+1.96*
WRKER C18:3 1.70+0.85° 1.45+0.53°
AR C20:0 1.39+0.86" 1.05+0.17°
Z A iR—Ez C20:1 0.25+0.07° 0.28+0.03"
— R TIER C20:2 1.34+0.87° 0.83+0.25"
Tk SRR C20:3 10.45+1.40° 7.88+1.45"
T RN FETR C22:6 3.62+0.38° 2.19+0.54*
MO FAR IR 7 S8 DR & 43 H.(SFA/FA) 28.74+0.24° 24.75+0.37°
A FNE TR b5 SR W2 & 43 HL(UFA/FA) 71.2620.76° 75.25+0.63*
NN AR TR 5 EIR iR A 4> L (MUFA/FA) 37.3240.36° 42.08+0.31°
LR AFIRE TR o5 S IR N H 4 HL(PUFA/FA) 33.94+0.40" 33.18+0.31°

x6 FARAKRAFEN=AUGAATERELERS REMSE

Table 6 The main volatile components and relative content of M. terminalis cultured in different systems

¥Ry Xt B 41/ (ng/g) SEH AL/ (ng/g)
I - 1.72
-2 P A - 0.33
1E OB 7.97 12.38
1243 4.93 3.38
2-H JE- 1 e e 0.15 0.35
B Bt 13.05 18.16
o 11.36 14.83
PR - 0.69
1 2.04 2.90
T 0.84 0.47
(Z)-4-FFH T (Z)-4-heptenal - 1.70
2-CL I T 3.78 4.19
R ST 18.02 24.78
6-F235E-5,6- - F HE-1,3- 1 15 At -2- i il 4.39 5.92
1-fif§ S -2 -l - 0.15
5-F J-3- B - 0.73
2 it 4.39 6.80
1N WE L JHe - 0.45
75 -2- B e 3 R e — i o 1 - 6.96
SN EHAURIR A3 4.03 3.41
2,6- KU T BRI - 1.23
HoAth, 4.03 12.05
B2E Rt - 1.72

T RN ARAG T
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x71 TREBRXFEN=AHINAHTYTESENLER
Table 7 Comparison of mineral elements of M.terminalis
cultured in different systems

WHILR Xf B /(mg/g) SE 2 /(mg/g)
Fe 1.3540.25° 1.7240.15°
Mg 14.68+0.87" 16.21+1.00°
Zn 1.27+0.19* 2.27+1.06°
Ca 6.11+3.20° 5.65+1.30°
Cu 0.06+0.01° 0.06+0.02
Na 1.89+0.03* 2.64+0.08"
K 85.22+6.60° 100.76+5.44°
3% it

AWEF RN AR PR 1B IR A AR S AL et
GEFRFEAGE AR =G LA b BT ANREAR B ORISR L F
Ir i B S NE KRB0 o BRALRAE B W], <RI
FRAAECRE 8 A — A LA A A i R, HHER
ARFERBERE | BRI . IR SO A, “REIE”
FRFE MR E R B . AR AR . AR Sk
B2, SEWREIERRI KT X IRAE . Bl FRAH — A it 2 A
B A BN LRI TR L A M n R AL, KUk 4
JRCT5 A, “PRTESRIE = A8 HA B RIS | AR
PR KR 5, (F R IR B M 17 0 -3- W B el 0
AL o ph AT L, “PRIESRIE A REAE — E PRI U — A )
LA BEARAEPE . USROS SR AA 0L, <R 18 7 FE A
SR T RN b AN A JRERAIL 1 3cdle S8

SEHE

(1] BRERSC, $53C3R, ARaL, 45, AR W o R IRARALILA 5 SR 4 AT
SR AP EE SRR, 2019, 19(8): 286-293.
CHEN YW, CAI WQ, QI LB, et al. Analysis and evaluation of nutritional
components in the muscle of different parts of Russian sturgeon [J]. J Chin
Inst Food Sci Technol, 2019, 19(8): 286-293.

[21 B3CH, TEM, AL, 45 Wira b mecmK g sEaEsg
JEBUR R AEI ). Rl 2T, 2019, (5): 76-81.
MA WJ, DING XY, ZHOU F, et al. Development status and
countermeasures of in-pond raceway aquaculture in Zhejiang province [J].
Chin Fish Econ, 2019, (5): 76-81.

[3] OTOSHI CA, ARCE SM, MOSSO SM. Growth and reproductive
performance of broodstock shrimp reared in a biosecure recirculating
aquaculture system versus a flow-through pond [J]. Aquac Eng, 2003,

29(3-4): 93-107.

[4] BKTR, 5RET, DT, 5. Wy Tl bR S e geb I R a2t

R R ILPY it SRR 0 FLAERPSE 0], B Tl RHE, 2018, 39(23):
95-98.
GENG ZW, ZHANG XY, ZHENG HY, et al. Comparative on muscle
quality characteristics of Micropterus salmoides between in-pond raceway
system and traditional pond system [J]. Sci Technol Food Ind, 2018,
39(23): 95-98.

[5] XMy, SRR, SREAR, S5 HSHNOGPRIR K SR S it A Rk

BB TRARIRPR . LT A= (LA AR B LA B IR o3 RS [T]. ShE 5

i, 2019, 31(4): 1704-1717.

LIU M, MI GQ, GUO JL, et al. Effects of internal circulation pond

aquaculture model on growth performance, morphological indices, serum

biochemical indices and muscle nutritional components of Pelteobagrus

Sfulvidraco [J]. Chin J Anim Nutr, 2019, 31(4): 1704-1717.

AEF, PR, W, 4. M IEIOKRY . AT B SR

AN, REEFAL, 2020, (7): 78-79.

e

MA HIJ, CHEN YP, XIE N, et al. Brief introduction to the two-stage
breeding of Megalobrama terminalis in the circulating tank and cage in
the pond [J]. Sci Fish Farm, 2020, (7): 78-79.
[7] GB5009.3—2016 E 4 FEZbRME &K IES].
GB 5009.3—2016 National food safety standard-Determination of
moisture in food [S].
[8] GB 5009.5—2016 £rfh% 4 FZKhE £ ik P S miE [S].
GB 5009.5—2016 National food safety standard-Determination of protein
in food [S].
[9] GB 5009.6—2016 k4 FEZbRME &R IRI I ES]
GB 5009.6—2016 National food safety standard-Determination of fat in
food [S].
[10] GB 5009.4—2016 E&ahZaERERME &5 A KSR ES].
GB 5009.4—2016 National food safety standard-Determination of ash in
food [S].
WK, 1, BRI, S WIEREER K SR A = A Lt
R[] B2EFR 10, 2018, (2): 80-81.
GUO SR, WANG L, CHEN F, et al. The study of Megalobrama terminalis

[11

cultivated based on in-pond "raceway" aquaculture system [J]. Sci Fish
Farm, 2018, (2): 80-81.

ARG, XKL, LWRIR, . T AR K IR BRI A B 4 57
WAy B AR BT RREPTT]. B i A BRI =4, 2020,
11(12): 4083-4089.

[2

LI HY, LIU TH, JIANG XD, et al. Study of nutritional quality, edible
safety and texture properties of QEpinephelus fuscoguttatus<d
Epinephelus lanceolatus in industrial recirculating aquaculture systems [J].
J Food Saf Qual, 2020, 11(12): 4083-4089.

XNSeHE, BREEE, 4Eskar, 45, DURMSn JJLA &SR0T BT
[ &5 & BT, 2018, 44(5): 227-231.

[3

LIU XJ, CHEN SJ, LI LH, et al. Nutritional analysis and quality



1064

LR

G A A

12

[15]

[16]

[17]

[19]

[20]

(21]

[22]

[23]

evaluation of four kinds of abalone muscle [J]. Food Ferment Ind, 2018,
44(5): 227-231.

TRURMR, 7N, B, AF IS AR R S SRR LD B
ZEAR NIRRT LB SR )], P 43R, 2008, (1): 108-114.

XU JL, YAN XJ, LUO YP, et al. Comparison of lipids and fatty acids
composition in muscle between wild and farmed Pseudosciaena crocea
from Tai-chu race [J]. J Chin Inst Food Sci Technol, 2008, (1): 108-114.
LR, REEMA, BB, A5 T T2 X At A R b A R
[0]. fErhfl K247, 2006, 25(2): 203-207.

TAN RC, XIONG SB, LU CX, et al. Effect of processing technology on
the volatiles in cured fish [J]. J Huazhong Agric Univ, 2006, 25(2):
203-207.

Fai e, B, AL, A5 BT - g A 45 B IR
L CP-MS)ME R L b 12 Ao ). &5 T RHE, 2020,
41(9): 244-249.

NI ML, QIU ZC, LI YH, et al. Determination of 12 elements in deep-sea
fish muscles by ICP-MS after pretreatment of microwave digestion [J]. Sci
Technol Food Ind, 2020, 41(9): 244-249.

ARFLAR, SBOKSR, HIMHEE, 55, PIRNANIR IR A O LY SR 5T
BRI, TR AR RLTR), 2018, 31(4): 25-30.

ZOU LG, GUO SR, WEN LP, et al. Effects of two different culture modes
on muscle nutrients of black carp [J]. J Ningbo Univ (Nat Sci Eng Ed),
2018, 31(4): 25-30.

DALSGAARD J, LUND I, THORARINSDOTTIR R, et al. Farming
different species in RAS in Nordic countries: current status and future
perspectives [J]. Aquac Eng, 2013, 53: 2-13.

LIU YJ, ROSTEN TW, HENRIKSEN RK, et al. Comparative economic
performance and carbon footprint of two farming models for producing
Atlantic salmon (Salmo salar): land-based closed containment system in
freshwater and open net pen in seawater [J]. Aquac Eng, 2016, 71: 1-12.
BI2F, g, 42Tk, A0 X ZLIR A AP S 24 A H 4 A RRAE 1],
K=, 2005, (2): 188-192.

HU F, LTI JS, LI SF. Species composition and distribution of the genus
Lepidotrigla in the East China sea [J]. J Fish China, 2005, (2): 188-192.
ST, HUGEIT, B2, AF FRRHOCE AN A KR AR AR AR ) T Y
OIHTHARTI. R E AR, 2015, 15(4): 254-261.

WEN LP, DAI ZY, ZHAO Y, et al. Comparative studies of characteristic
flavour compounds between cultured and wild large yellow croakers [J]. J
Chin Inst Food Sci Technol, 2015, 15(4): 254-261.

ZHANG L, YIN M, WANG X. Meat texture, muscle histochemistry and
protein composition of Eriocheir sinensis with different size traits [J].
Food Chem, 2020, 338: 127632.

DRENGSTIGR A, BERGHEIM A. Commercial land-based farming of
European lobster (Homarus gammarus L.) in recirculating aquaculture
system (RAS) using a single cage approach [J]. Aquac Eng, 2013, 53:

14-18.

[24]

[25]

[26

[27

[28]

[29

[30]

[31]

[32]

33

B, WO, (AR, A WU Gt RN UL th R S IR AR AL
HAHI]. B A BRI 244, 2020, 11(11): 3607-3613.

LUO Q, HUANG MM, REN LH, ef al. Analysis on the amino acids and
fatty acids compositions in muscle of juvenile Australian golden perch [J].
J Food Saf Qual, 2020, 11(11): 3607-3613.

Yo, PR, EHE. A AREARERERICEFRITND. IRE
SRHE, 2009, 25(4): 447-450.

YAO X, TAO NP, WANG XC, et al. Composition analysis and nutritional
evaluation of amino acids of Jade Perch muscle [J]. Mod Food Sci Technol,
2009, 25(4): 447-450.

M, FRBEE, AR, S, DEFRUKHESRIE B S I IR B SR
AT L] SIE TR, 2020, 32(2): 948-958.

ZHOU B, TANG HY, ZHU CK, et al. Analysis on nutritional quality
between grass carp cultured in circulating flume and intensive culture
pond [J]. Chin J Anim Nutr, 2020, 32(2): 948-958.

BN, BRI, MEE, S5 N[ RAE R P IR B LA 5 57 o
SIHTEI ). B A AN A4, 2019, 10(19): 6637-6644.
YAN SA, YAO QH, LIN XX, et al. Analysis and evaluation of nutritional
component of Pelteobagrus vachelli cultured with different stocking
density [J]. J Food Saf Qual, 2019, 10(19): 6637-6644.

T, WIERR. T HR AT RORK SRR K SRR R AR K AL
PEFRIN 22 IETE[T). K™ 244, 2015, 39(4): 520-528.

WANG F, LEI QL. Research on variance analysis of breeding and quality
in muscles of Cynoglossus semilaevis adult fish in open flow through and
recirculating aquaculture mode [J]. J Fish China, 2015, 39(4): 520-528.
ZHANG GJ, ZHAO NN, SHARAWY Z, et al. Effects of dietary lipid and
protein levels on growth and physiological metabolism of Pelteobagrus
fulvidraco larvae under recirculating aquaculture system (RAS) [J].
Aquacult, 2018, 495: 458-464.

BOGNER M, SCHWENKE C, GURTZGEN T, ef al. Effect of ambient
light intensity on growth performance and diurnal stress response of
juvenile starry flounder (Platichthys stellatus) in recirculating aquaculture
systems (RAS) [J]. Aquac Eng, 2018, 83: 20-26.

BURR GS, WOLTERS WR, SCHRADER KK, ef al. Impact of depuration
of earthy-musty off-flavors on fillet quality of Atlantic salmon, Salmo
salar, cultured in a recirculating aquaculture system [J]. Aquac Eng, 2012,
50: 28-36.

SCHRADER KK, DAVIDSON J, SUMMERFELT ST. Evaluation of the
impact of nitrate-nitrogen levels in recirculating aquaculture systems on
concentrations of the off-flavor compounds geosmin and 2-methylisob
orneol in water and rainbow trout (Oncorhynchus mykiss) [J]. Aquac Eng,
2013, 57(2): 126-130.

SRS, SR, ATERR, S ARIGLT M ICR T
[7]. PER AR, 2015, 15(1): 214-221.

GUO LP, GONG LK, YU YL, et al. Multi-element analysis and

geographical origin distinguishing for commercial dishes from East China



%3 ARAEL, AF E NARIR K “BIE " R G A Gt SRR ) = A 5 TR A O EUAIE ST 1065

sea [J]. J Chin Inst Food Sci Technol, 2015, 15(1): 214-221. (TTE%H: RIEK)
[34] ZEMEHG, HBHHAY, PR, % UREAEIRXTT MR A LA ST 1"5%%‘-{?

ST hEE AR, 2016, 16(4): 122-129.

JIANG QQ, SHAO SQ, CHEN SG, ef al. Effect of freeze-thaw cycles on

= KREE, #IF, TEMRFEAKE
’ M IE S ~=aEaFA.

E-mail: zhusc@zjut.edu.cn

the characteristics of protein and the quality of muscle in Hairtail
(Trichiurus haumela) [J]. J Chin Inst Food Sci Technol, 2016, 16(4):
122-129.
[35] BUSSEL CJ, SCHROEDER JP, MANLMANN L, et al. Aquatic
accumulation of dietary metals (Fe, Zn, Cu, Co, Mn) in recirculatin, . s
ry metals € ) ¢ A R, BRIBRW TEWHRSE
AKX FRESKEHIE T
E-mail: zhoufan0302@126.com

aquaculture systems (RAS) changes body composition but not

performance and health of juvenile turbot (Psetta maxima) [J]. Aquac Eng,

2014, 61(1): 35-42.

RY ARY HY Y ARy Ry Y ARY ARY HY AY Y Y oY Y AR ARY HRY AY Y Y Y oY oY ARY HRY A AY Y oY oY Y ARY ARY AY AY Y Y Y oY Y ARY HRY Y oY) Y Y )

“HMIERERE” TRIERE

RUEAR, BLIZ S, B eI Efol, Ml aog s, REERE A REFMA DX
[, AR BT 22 452 BBUR 7 A 9% B O TE . IR, Bl & ARG AR B A R, K
PEAN )7 1 . A ] St R T AR St BT, AR DI ORI 7 A, SR HESIRR I b R B A L W AR
H £ 15 1 A TH 2l 200 B 2284

YT, AR T MO T R R, FEBESSRIMIN T2 PR ek A AR B
RIS o B2 A S VPO L R it B 22 4 R TP . LS S P s A ik iR HE AL AN S0 Br
Jor i A5 IR AR LA BRI 5 k2 4 SR G5 5 TR IR iR FBEGY, AL THRITE 2021 4 4 R

ST RA AU e, AT 3 G S K TR SRR IS GO A L IR E R, LUHEE— PRI %
B 2EAR T A 7 o 2538 SR FE 3 SC4 T, 3 FE 2021 4F 1 A 20 H ATl M5 el B-mail 36, A TER
AT kR

[, Ay SRR RE A HEAF IZ U B AR OC % ZOT R AL HL 35 A E-mail,

A 2 5 A S

et =

W% : www.chinafoodj.com

E-mail: jfoodsq@126.com(ii: B % 15)

(B deZe A SRS S GodE 3R

v



