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ABSTRACT: Objective To analyze the nutritional value, texture properties and food safety of the Q@ Epinephelus
fuscoguttatus %3 Epinephelus lanceolatus in industrial recirculating aquaculture systems. Methods According to
related testing standards, the general nutrient composition, amino acids, fatty acids, vitamins, heavy metals, pesticide
residues and texture properties of Q@ Epinephelus fuscoguttatus 3 Epinephelus lanceolatus were determined, and the
nutritional evaluation was carried out. Results Under this culture mode, the protein content of 9 Epinephelus
fuscoguttatus x3 Epinephelus lanceolatus was as high as 19.51%, with a complete variety of amino acids, and the

essential amino acids accounted for 40.68% of the total amino acids, which conformed to the international ideal
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mode. The delicious amino acids accounted for 37.76% of total amino acids. The essential amino acids index (EAAI)

was 95.79, which indicated balanced amino acids and high nutritional as well as health care value. The fat content

was high with polyunsaturated fatty acids accounting for 45.57% of total acids. The content of vatamin E was rich.

The safety indicators such as heavy metals and pesticide residues all met the requirements of relevant standards, and

the food safety was high. Conclusion The QEpinephelus fuscoguttatus x3 Epinephelus lanceolatus in industrial

recirculating aquaculture systems is a kind of marine fish with high protein, high unsaturated fatty acid and balanced

amino acid composition, which has high edible and health value.

KEY WORDS: QEpinephelus fuscoguttatus XEpinephelus lanceolatus, nutritional components; industrial

recirculating aquaculture systems
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®1 BHREEARGSNAEXEFRMILB(2/100 g, BE, n=3)
Table 1 Nutritional composition in muscle of @ Epinephelus fuscoguttatus x3 Epinephelus lanceolatus (g/100 g wet weight, n=3)

HEdh K4y HAEA HLIE D HLUK 53

237 /A E LR ik 70.62+1.07 19.51£0.15 7.98+0.16 1.52+0.08

Bk A BE e 75.55+0.56 19.95+0.61 2.29+0.16 1.24+0.07

Bk e A B e 74.20+3.20 21.7040.55 3.33+0.15 1.40+0.00
BRI R A B fa ) 80.19 17.05 4.18 1.24
i sl A Bt £ B0 77.10 18.80 2.20 1.16
P 79.76 17.72 0.78 0.95
ety A1 BE £ B2 70.50 19.50 7.69 1.01

B ESFA K, LFALZNAENTGREmTEZE,
PLBh TSP e A, T ARG K FREEA R B T 7
B A AT B, R ARG AR, s sh i, RE RN
B INZREEETTHLAZE, ZREEREFI IR
FEERRe, DS AGH I A 5 kO v

SHAZ 3L, BB AT aAHER . M
I R 4 B e T A A B 4 COVR RS2 P R 1
FERE I & Sy A B B2 A A AT . L) A
FhEn, WUARZRWE . ZiEmEwa s prgmi, 2
A s AR kR T oy AR A E A e, WR
Y. WS .
3.2 SERERSEFSRITMN
3.2.1  BIKBRLA AT

PR U B SR A = I RO 3 i B
T T HEILMRM Ttk DHREER S RNE DML
TSR AL L SO RE S A S SERR A AN 2
JioR, Jeke i 18 FhEIERR, &4 8 R & LR, 2 Fhfah
TR IR 6 PR T 2 IR . NE LR AL &, Glu &
HIREQ.97%EEE), Hk N Asp. Lys #l Leu; Trp &
%, AL BETEAY 0.19%. X 5,5 Fi ABFoE 45 511 o — %k,
JURTEEERR T R A 225, "TRES7Ra 0. flk
JIT b A W B L OB S5 ARG T O 22 45 R O . MR
FAO/WHO MyFHARMIS, i 547 i 2 (1 B L0 75 e S
5 A4E 075 & 3 2 L {H (essential amino acids/nonessential
amino acids, EAA/NEAA)N 60%LL I, W52 EmR5 2 5t
JiR 1 (total amino acid content, TAA) L {E(EAA/TAA)N
40%75 479, BRI BE . EAA/NEAA 2 81.06%3E &
T 60%, EAA/TAA A 40.68%, £74 FAO/WHO Ky FEAHAR X
BER, E IR HRCR T, R ORI

MR AT, BRI A B LR S FE R
2 & & M {H (delicious amino acids/total amino acids,
DAA/TAA)H 37.76%, Horp SRR Y Asp Fl Glul> 5 4,
SR 2.97%+0.13%F1 2.07%+0.12% W T, S H A Gly FI
APl Ao FE, WILEESE KRS E T sh .

*2 BYREEABEN SRR (=3)
Table 2 Amino acids composition in the muscle of Q Epinephelus
fuscoguttatus x3 Epinephelus lanceolatus(n=3)

AEERESE S TEREST

ML % %
RITE& AR (Asp)* 2.0740.12 7.0540.51
J 2 BR (Thr)# 0.93+0.05 3.17+0.21
22 5 R (Ser) 0.840.03 2.72+0.15
4 AR (Glu)* 2.97+0.13 10.11+0.59
Jifi 282 (Pro) 0.66+0.05 2.2540.21
H &R (Gly) * 1.01£0.07 3.44+0.29
AR (Ala) * 1.18+0.07 4.02+0.28
AR (Val) # 0.94+0.06 3.20+0.26
&R (Cys-Cys) 0.28+0.02 0.95+0.08
AR (Met) # 0.56+0.05 1.91£0.20
AR (1le) # 0.87+0.06 2.96+0.27
SR (Leu) # 1.55+0.09 5.28+0.42
Ji% 2 R (Tyr) 0.64+0.05 2.1840.21
KNSR (Phe) # 0.82+0.05 2.79+0.21
20 & fR (His) A 0.48+0.03 1.63+0.15
2 fR(Trp) # 0.19+0.01 0.65+0.04
124 W2 (Lys) # 1.93£0.04 6.57+0.16
TR (Arg) A 1.27+0.08 4.32+0.34
AILIR B (TAA) 19.15+0.46 65.18+1.96
W EEER SR (EAA) 7.79+0.27 26.51+1.20
T A SRR A
(semi-essential amino acid, 1.75+0.11 5.96+0.53
HEAA)
e TR B m(NEAA) 9.61+0.41 32.71+1.87
BRI S (DAA) 7.23+0.29 24.61+1.42
EAA/TAA 40.68%
EAA/NEAA 81.06%
DAA/TAA 37.76%
MAA/TAA 68.41%

T #2RN THR EIERR; *FoR BRAEIEIR; A R P 2L .
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& H R PF 43 (amino acid score, AAS) A4k 2 ¥ 4
(chemical score, CS)AJ A iz WL 1 oA BORIRI FH R 0GR . A
23 04, ARSZIREL AT AAS FI CS BILL Lys fi i, Trp i
1%, Val 154305 5 T Trp. UL AAS Jkrift, B¥pRA T
K T ARG A H R BE T FAO/WHO i (H,
FIERF-1457 120.69, W TLAIEME & B AR X5 fir A B
PL CS Shbrife, Bk e N0A B 1) 2 — PR 2 SR R Trp,
S5 BRI EERR N Val, N T AR, e 2Bk
TR Bt fat, AR E & Trp M Val B4 T4 N
MIAhTE, Bk, K. AL B TS,

WS KR 6 8 (essential amino acid index, EAAI)E
PR YR % T R A bR, BE T 100, &Y
G RR R 00 0 R IR A S e, U RN
FHE . RIEHIG EAAL EIE FIVENFRIED®), E441>95 4
TR 1R, 86 < EAAI < 95 N RIFHEFIVE, 75 < EAAI < 86
] AR IR, EAAT < 75 AANGE IR A gk 3, B3k
HEATBEAALR) EAAT {60 95.79, 5T EBrdess(77.21) Fngk
JHAG LS (200 73.99., 75.48., 765D, BT EMEA
BEAA (91.18)P7, Ik T 17 A1 B 48 (103)C8 F A 15 A B £
G144 BICRE IR L5 b, T ARIEH KR 2k
ARG B LA R, IR EE, AMAH, SR M
{E AR (R
3.3 BERAERLARK

JIgs W7 T 5 £ A A B 2 T UL PR o i Y EE R AR
— . MAINR I ER (saturated fatty acid, SFA). AN AR
fig (monounsaturated fatty acid, MUFA)FIZ A FfS fifi iR

(polyunsaturated fatty acid, PUFA)ERIE NARAE K & & T
HIEFRYIT, SRS AFING TR, FRiE = AN i 17 R
M, BRGS0, ik 4 B nT %,
ASZIORE SRR D o RS, DLRIB IR S RN
PUFA > SFA > MUFA. PUFA ] L& 4instd # vh iy
Bk, HASCGE MR AGER . BRACILIRORS B 2 . B A4
1 2R PN BRI A BEf LA PUFA &%
i 45.47%, T3S0 B BE AR (24.46%) 57 Ak sk A B4 B0
(36.19%) ., KZEF45.34%)P, % 4 $litsaais, 2
TR BECE7 B £a AL PR B I R 14 I A T B A B (IT) S 0.26, K
KAETF 2P ARG A (IT 23514 1.58,1.06 Fl 1.37)2),
3¢ B L UL A R D R S R e, LA A i AR TR R
Uik

T 3hWrik iy R RES I SFA I MUFA, ASEES BT R
R . AR BT ER (unsaturated fatty acid, DHA), EPA %
PUFAMY, o 1 2 201368 3 458 B35 0 BE 22 AN R iy e 1
REANFEAR N Z T, N R 2 32 T 45 £ R4 M U IR B 43
MR, S m SR R, W LGERRARN & AU, &
AN FIRE I 2 % 3R X A v T VR A5 MBS Bk e M A B A
VA Y AR LR U5 15 ek 7 ) s PR i HL T i T it I
34 JERMHEERSE

HI2e 5 AL ASCIGAE S R tH YA 3 Dy FigEA:
FE; AR A STRTRNE, K6t gf4EEDHA
PRI ST, BRI M AP . BB . PR A
AW dir: 2 E HAH A mREIL . PiaEl . Btk
VERW, BRklpna st it £ E S RENFEE, BEHMm
[EEE

=3 BHREEGHGUALERERERTN

Table 3 Evaluation of essential amino acids composition in the muscles of Q@ Epinephelus fuscoguttatus <3 Epinephelus lanceolatus

HHLR/(mg/g N) FAO/WHO XA BT HIRRIESr AAS b4 CS

Sra AR (1le) 250 331 111.48 84.20

AR (Leu) 440 534 112.86 92.99

AR (Lys) 340 441 181.84 140.19

B ER + AR (Cyst+Met) 220 386 122.30 69.71

Ji 2 B2 (Thr) 250 292 119.18 102.03

85 % (Trp) 63 106 96.63 57.43

B2 R (Val) 310 441 97.14 68.28

s 24 % + 2K 9 %4 B2 (Tyr+Phe) 380 565 123.08 82.78
IR 144> average score 120.69
W AR E EAAT 95.79
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x4 LHREEAVEEHREHERER®N=3)
Table 4 Fatty acids composition in the muscle of @ Epinephelus
fuscoguttatus %3 Epinephelus lanceolatus (n=3)

JE W B A BRI IR B /%

HuFIRE VIR SFA 28.87+1.63
FURFIIR 7R MUFA 25.66+0.56
Z AR IR PUFA 45.47+0.78
-3 l8lifZ »-3 PUFA 20.57+0.35
-6 IGHifiZ w-6 PUFA 24.91+0.39
-9 I§NilE ©-9 PUFA 22.26+0.48
EPA 3.7740.12

DHA 8.30:0.24

®5 BHEEAH&NRAEERSE@))

Table 5 Vitamins contents in the muscle of Q Epinephelus

Frog i, H(EZE 0 2 1 Z a1, NSRRI O
Rk, MR R et RSz A IR AR T, 2eBR
NG RIRE TR, —E5MET, SKRER, s,
WPERZE A R, EOS RN EREREA
T, RMERGR; NHE A RDRT R R R, Rl A
MR A AR S P I B B . 3R 7 45K E, Baken
AT TRALPIRERE RS AIE S 2N T RIRALA,
HzRRE, MEMAREEER TREEIA, HER
3 (P<0.05), XERUH RN O REME, 2 HgE, i
PR R AILPR 20 0 IR 5 & D0 AR XA /IN, L PR R B A
AL, X 5 Sigurgisladottir ZEISIRF T 74 P A 4 2%
R
*6 BBREBARGREHEIFRGN=3)

Table 6 Safety indexes of QEpinephelus fuscoguttatus
x3 Epinephelus lanceolatus(n=3)

fuscoguttatus x3 Epinephelus lanceolatus (n=3) frgeei=g i LA /(mg/kg) I/ (mg/kg)
Yrrg R A D, D; E Cd — *
PR EIRA Bt (mg/kg) — —  0.15£0.03  20.85:0.15 JHL As — *
~ —— Pb 0.0062+0.0000 *
R A I3 He 0.036:0.000 *
Cr — *

Lrm P =4 T ﬁ*l]l

3.5 REMIEFEN O B B
S0 XL S0 T I T2 B A o L . B
KRR TR0, SR I 6. TR b B S N B
FIER ., §5. ZANEAK, # 00062 mekg. MHAK 17 R . 7

0.036 mg/kg, 74 GB2762-2017¢ £ W& FEFhriE i
s B ) T < 0.5 mg/kg. FIER < 1.0 mg/kg 1Y
BoE; HmR . BPIEER . 17 FEkE A B e iR
HEAT AR I, R AR R 235 S5 S0 (8h
P b 2 R AR A PR ) e P, PR R e
SRR R, RIEZ T IR K IR AR T
B IR BT S 2 A b
3.6 ARG

B2k e BRA B 05 35 5 R 30 UL AT A T A 4 A 4 SR L
F 7. WEEIEAN AR AT B A TR (0 0, SR
TREFIEAR I IR EE & 15 R 27R Y £ b 21 5 oA A 14
GF - AR O MR, REElIrRR S, EReR Y f
YA IR 2545 1 B RN, 255 T30, RS PR BOR . N5
PRt AR LR SR R B 050 R ik 4, 3 B R

TE: —FRARME T *F7R A

T ARIE R K IR, BER ARG BE R Y
FRIA 19.51%, W75 F LR 2 LR A B 10 40.63%, FF4
FAO/WHO AR A T LR 8 5L 95.79, ZILFRFD
HFra, A, BIRM AN E R, EOTE N
U5, MR WG & i m, 2N EAE R &5 N8 i e e = 1
45.47%, MATERIEE 1T BA%; 44K E S2TH0+5,
FaJE | RIRS LRV IR A AR E, B
afEE. ZE L, LT RIEM KSR A2 2R R IR B2 H.
—FE A . ARSI . PRI, B
(B PO it = 2

=7 BREBAKEMAR TPA MELER(H=3)
Table 7 TPA analysis results of muscle of QEpinephelus fuscoguttatus %3 Epinephelus lanceolatus(n=3)

FE i B /g A /m) BRI /g P B NI /m)
AL 133.0+23.3° 0.023+0.015° 0.26+0.05" 113.8+21.2° 0.51+0.09° 1.62+0.41°
BEARALA 371.8+6.0° 0.1+0.07° 0.14+0.03° 301.0£18.2° 0.31£0.04° 3.03+0.43°

T FPEE A BT R R 2R BEEZE (P < 0.05).
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