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Abstract: The orange-spotted grouper (Epinephelus coioides) is an economically important marine fish widely cul-
tured in tropical and subtropical regions. Under aquaculture conditions, this species exhibits multiple spawning events an-
nually, generating a substantial surplus of fertilized eggs beyond hatchery requirements. To evaluate its potential for
value-added utilization, this study systematically characterized the nutritional composition of fertilized eggs. Proximate
analysis revealed that the fertilized eggs contained 90. 15% moisture, 4.06% protein, 2.25% lipids, and 0.44% ash
(wet weight basis). Amino acid annalysis results showed that the content of seven essential amino acids (tryptophan not
determined) was 12. 42 g/kg, accounting for 39.72% of the total amino acids (TAA). The umami amino acids (Glu,
Asp, Gly, and Ala) accounted for 10. 25 g/kg, and 32.78% of TAA. Eighteen fatty acids were detected, with unsatu-
rated fatty acids comprising 59.98% of total fatty acids, exceeding saturated fatty acids (40.02% ). Notably, docosa-
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hexaenoic acid (DHA) and eicosapentaenoic acid (EPA) accounted for 24. 09% and 4. 34 %, respectively. The eggs al-

so contained various vitamins (pantothenic acid, folate, vitamins B6, B12, D, and E) and essential minerals (Zn, Mg,

K, Na, Ca, P, and Se). Cholesterol content was relatively low (82.2 mg/100 g). These findings demonstrate that fer-

tilized eggs of E. coioides represent a rich source of high-quality protein, n-3 polyunsaturated fatty acids, and micronu-

trients, suggesting promising potential for applications in functional foods, nutraceuticals, and high-value bioproducts.
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Figure 1 Fertilized eggs of orange-spotted grouper

2.2 H s & A I 6 M AL R
Yy J5 20 G 4 I 3K 23 2R Sk s Rkl A TR £ 52 O B Y
FOKE N 90,150, & BT 4.06%0, Jig Wi R
2.2500, K530 0. 4400 (R 1) EE BN K>
F1 NEEHEZHENAOYRAR
Table 1 Composition of fertilized eggs of orange-spotted

grouper

LY/l BESTRE/(g(100g)) FHHELEH/%
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(15.37%~19.60% )", 32X BI g 5 & & (2. 25/)
fIEF bR 58 4 B B (5. 49 %0 ~16. 63 %) i 44
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Table 2 Amino acid composition of fertilized eggs of

R3I NEAHEZHINAIAERERE K
Table 3 Fatty acid composition of fertilized eggs of

orange-spotted grouper orange-spotted grouper

AL W&/ (gkg™h) S T o K IR
AR (Lys) 2.20+0.00 Gl M/ %
M5 R (Val) 2.0040.00 IR (C14:0) 4.28+0.05
& # R (Met)® 0.77-0.00 MR (C14:1 n-5) 0.05+0.00

a2 (e ) 1.6040.00 T H R ER(C15:0) 1.0540.01
THEM(Leu) 2.8040.00 TR (C16:0) 26.0140.45
AN =R (Phe)* 1.45+0.07 AR (C16:1 2-7) 8.89-0.07
75 & R (Thr)* 1.60=£0.00 LR IR(C17:0) 1.2540.05
20 2% (His) © 0.75+0.01 W RE S (C18:0) 7.1240.03
Wi W (Arg) © 1.9540.07 WMER(C18:1 7-9) 17.6740.15
R A R(Asp)* 2.35+0.07 TR (C18:2 n-6) 1.95+0.01
HRRB(GI) 4.2520.07 6L /R (C20:0) 0.18+0.01
LA F(Ser) 1.600.00 - B R (C18:3 n-6) 0.14--0.01
HER(Gly)* 1.20=0.07 T — W R(C20:1 n-9) 0.48--0.01
FRRAL) 245000 oL FRAR(C18:3 n-3) 0.6240.01
W Pro) 23550.07 A IR BR(C20:2 n-6) 0.1940.01
AER R (Tyn 195007 11 # 2 (C22:0) 0.14+0.01
TAA 31.27-0.50
EAA 19 4240.07 AR DU R (C20:4 276) (ARA) 1.5640.04
HEAA 570 TR ISR (C20:5 n-3) (EPA) 4.3440.04
NEAA 16.15 T RN ER (C22:6 n-3) (DHA) 24.0940.10
DAA 10.25+0.21 THR(CL0) .
EAA/TAA 39.72% L HR(C6:0) -
DAA/TAA 32.78% FR(CE:0) -

TAA: BAEIER G EAA L BIER (A) s HEAA 0 75 2 3 HR(CL00 h
IR (£) ; DAA SRS FE IR () T — R (C11:0) —
TAA: total amino acids; EAA: essential amino acids (A) ; HEERR(C12:0) —
HEAA : conditionally essential amino acids (#) ; DAA: deli- + =R (C13:0) -
cious amino acids(*) + Hk— 2 (C15:1 n-5) -
(22.76 7)) W ILIA % & , Z K5 90 19 DHA % 2 i T bk —IR(CL7:1 n°7) —
EPA & &, X 5 — s H fh fa K AR A M, PUFA/ “F B (C21:0) —
SFA 0. 82, i T HeA B 41 2R HE 2 0. 40, 8,11, 14-Z -k = AR(C20:3 n°6) -
& 3 AR A ak B AR AR AR S 2SR T A R AR IFRR(C22:1 ) -
R A BB 0.006 6% TR O W2 .2 e .+ 11,14, 17—+ =M RR(C20:3 n°3) -
— W SRR T R R TR — b RCzs0) -
bR L8, 11, 14— B SRR SR 11,14, 17- PRI G2 ) -
e Tt 1 S Bt 7 1. Bl et Tt 1L L AARmRC20) N
T — 4 7 B4 0. 003 336 PR Cz )
S e ok s o TG TR SFA 40.02
2.5 #iFBREIATGIRERSE SR TG 5 R MUF A 27.09
WF5E & B, &V A0 BE A2 K B0 W0 5 0% I SR RIS PUF A 32 89
%782.2mg/(100 g),ﬁ?ﬁ%%ﬁtai‘ﬁifﬁfﬂ’ﬂﬁ\ﬁﬁﬂ% DHA-+EPA 28.43
RO ALEE . B a0, P TS A OF (Gadus morhua ( At- MUFA-+PUFA 59.98

lantic) ) & 90~320 mg/(100 g) , i 1 §¥ (Limanda “— " F TR ARG B A AR
herzensteni) & 410 mg/ (100 g) , kb H 1 88 ( Paralich- “—" indicates undetected or very low content



+ 130 - AR A5« AREATY 0 B A0 32 RS B0 A SR 2 o

thys olivaceus) > 540 mg/(100 g) , & £ B8 (Tobiko
(salted) ) 24 430 mg/(100 g) , K tt H 1 58 (Hippo-
glossus hippoglossus) 7 120 mg/ (100 g) , K Ty i £i1 B
(Oncorhynchus keta(chum salmon))} 450 mg/(100 g),
U 8 4 P (Ammodytes lancea) } 240 mg/(100 g) ,
YW TN (Sardinops melandosticia) 3 400 mg/(100 g),
G #4890 ( Thunnus tonggol) 3 120 mg/ (100 g)™",
= 3cfa i 357. 0 mg/ (100 @)™ 4 i ik Ffa
F ¥ 19 BE R EE S B 500 mg/(100 @)L % T A
1007 & #y b, [ Bt 35 B IR T 100 mg B Y s T
AV RH T 2 B B, 100~200 mg 14 S Hp 3 B 75
B, & T 200 mg ) T i A I B AR Y, R
A1 B0 570G 91 J T E [ R B )
2.6 B oma IO LELEESLE

Xof 5 il 2 2B R i A MR A R R, RbAl A B
RO R T 2R R (B6.B12 AR E,
feERDFOMYgEE R, R4 E R A AR
Bl 4R B2 JEAER C AR HAERKLAYR
(R4, P ARAZHPTEERESEREZ N
0.49 mg/(100 g) , S KR &AWL RE & &
0.46 mg/(100 g) AH fj , Ik T & & & 48 1 & &
1.40 mg/(100 g) . & 48 87 2 0. 79 mg/(100 g) .
5 BE AT IV S U9 £ ik 42,2 mg/ (100 @)™, Ahif
AP Z R 4 R D &N 6.85 pg/ (100 g),
HRIRGAH 7. 1 pg/(100 @) A , 1w T 2 44t £
0. 81 pg/(100 g) , ML T & 448 8. 37. 3 pg/(100 g)
FE TS AT SR BN 47, 0 pg/ (100 g) o SRR E, %
ZHREIN ARt 2 A AR R R S e YAk
FHOCH LA 2R E S T AL ES Wi 4k A= R D

AR R B A AR B RIR AR R A
i BR R 30 pg/(100 @) (44 & Bl & & R R
100 pg/(100 g) 4 ZE B2 % & FR N 50 pg/(100 g) |
R 2 5 BR A 100 pg/(100 g) HEAE 2 C I &R A
2 000 pg/(100 g) A2 K1Y #BR A 5 pg/(100 g) |
AW E =R 4 png/ (100 ) .
2.7 # i oms THINGT HREE

W) 0 AE 2B i Ko 1 4540 e 15 AR 4% 2 (5
A% T Ay R AR OGRS ERR E R A A i
BRI BB TR o

PN AREAT A7 B 1 320K B R R T 8 Rl BT
MR R (Na) > #1 (K) > 8 (Mg) >l (P) > 45
(Ca)=>%#(Zn) =5 (Cu) > (Se) , A K I 21 % A i
(F£5). ZHIWPHICER S (1020 mg/kg),
HRGER (537 mg/kg) , 44 F0 5 2 2 45 40 L N A1 2 35
JE | H S Tl B 2 - L S PR A% D e R

x4 REEHETHBNNEERSE
Table 4 Vitamin content in fertilized eggs of

orange-spotted grouper

i e W IES MESE/(pg-(100g) ")

grE R A —
4eE R Bl —
HrE R B2 —
JHR (44 % B3) —
2R (44 % B5) 97.004-0.71
4L K B6 60.7540.07
R (425 K B9) 13.6040.28
#EFE BI2 3.1040.00
HEFRC —
HeEED 6.8540.02
HERE 486.00+2.83
B R K1 —
EME —

C =TSRRG I B AR I
“—" indicates undetected or very low content
FELO ) 8 52 50 o K2 Hicitg )™ 1 £ 5 0 #8014 A 80 55
R TR E R I, S B8O BE e A BREH & e BE
LIRS HR B 2 B (43910 4 380 mg/kg .3 900 mg/kg
il 4480 mg/kg) 3 & T 41 (5 90 373 me/ke.
410 mg/kg A1 475 mg/kg)"*" . 5P U 4 4G £ £a B (1Y
B i (471, 4 mg/kg) i T84 &% 1 (143. 4 mg/kg) «
R 5 RGN Y B AR AR LR R AR Y E B IR
43510 3 mg/kg 0. 3 mg/kg.
x5 ATOHEAZHEINTYRTREE
Table 5 Mineral element content in fertilized eggs of

orange-spotted grouper

JLE MBEAE/(mgkg 1)
o 5.9640.03
@E .

B 146.50+0.50
% —

p 537.00+2.00
i 1.020.00418.00
5 56.6046.48
1073 730.1540.40
it 0.2340.00
| 0.95+0.01

SRR ORI G B AR
“—"indicates undetected or very low content

Lo WS R B, bl A1 BEARL SRS O A B
i 1Y B (146. 5mg/kg) . B (730.15 mg/kg) . 5
(56.6 mg/kg) . BjeZ ML HIE T, 25
ATP 5 M A% TR A AT L e i 22 7 UL PR D) fiE
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rh g DL Wl K A 8 2 T B % LA T A A
Z 5\ 0 bt B, o6 7E 4 A 5 5 AR L ATP
JIE AR IR 25 0 R G HEAE T o Ak A Ay
B ZAF M, )IZ 2 5 LA AR P2 i TR AN
JH 53 B4 e HE PR e ik 45 AR AR Xtz LI FN 43
WRG YR B L E B

BE R JLEE A0 R AR AR R AR T Y
WICHR R PUA L . DNA G R H B AR
R ALUE G S B R AR R A B
3% OK5 BP & BE & (5.96 mg/ke) B T & AU A B fa
(3.98 mg/kg) ¥y A1 BE (5. 62 mg/kg) A AE " ~
JeBE” (4. 03 mg/kg) LRI AR i IR T R
7 i (39. 62 mg/kg) . & (30. 56mg/kg) . K #
(34.67 mg/kg) VHAAFI W63 (24. 22 mg/kg) \Jifi [ 6
(24.15 mg/kg) M P B (26. 59 mg/kg) Al ik [C
5P (26. 34 mg/kg) AR F & . S2ORT IR AN i R
0.23 mg//kg, K T K #E I (2. 3 mg//kg) ™ . K
(0. 52 mg/kg) . K A(0. 65 mg/kg) . TH A A £
(1.12 mg/kg) . i (& #F (1.42 mg/kg) . & 2 W &
(1.03 mg/kg) ik #2405 (1. 35 mg/kg) ™, 5 =
841 BE(0. 397 mg/kg) H 4 BE(0. 145 mg/kg) Fl
= RBEC0. 278 mg/kg) WL PA H A Al 55 B AR A
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ARWFIE R Gita s TR A B 2R U0 R AR Y
Jo 2 S 3R R o R R B TR A B £
WA iy B W IR AL DS IR A R R T AR
Sy AR W B R A T

D)W 5 20 145 W iR e 3 T o RLAR A B A7
K B K B s 90. 1590, 45 A i B I 7 I o R 4
(A S R R R S R W N S B/ D il e A =
SRR A T 640, B IO IRNG & B L
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B RS 2, R 0 S 7 I B B 4 R A o 2 2
B IR IS AR I 2 1) DG HE ) T S

R HERE . EAA/TAA B R 39.72%,
Fz3E FAO/WHO HEFE L T 8 AR =, 36 W] L 2 R
W R V. AR S AR S R AT S
5 mTORGSHEBHEEAGHR, F&E AR YEA
HOOLBR R R . UL, 2R B S R T
eV, B AR E SR AN TR AN R R
Fb A, 7 AT T A 1 AU SR £k R A1

3N E SRS . 2N BR 0 N AR RN R R o L
ik 59.98%, W 3 & T4 R AR B R (W 40.02% , H
PUFA/SFA AR (0. 82) J& fit FE 4 #H (=0. 40) 1Y

2% o T TR S IR (DHA) B 4 ik AU R
(EPA) &3 5Lk 28.43% Ml B @ T L% WA
FHAZENLA I = SC a2 12%~18% , & ha a2y
15%~25% , 3 W1 3245 B9 Ry U It n-3 KAk 22 A1 A i
iR ks . DHAYEM G RG K T h R FECHAE
M EPA 5404 5 % Y1 AHC , = DHA Ff1 EPA G 7
THAFM ARG R T D) RE A I f e .
30 R A e JIEL T £ ), AR A B £ 52O B9 I [
TR AN 82.2 mg/(100 g) , Ik T X 2 (£ 585 mg/
(100 g) ) Je ik a1 B 6% 00 O 45 55 UL A0 36 7= 5 o %08
AN I T T 5 5 0 O e i ) R A2 R
fE 7 PUFA T 56T AR B (0 R o il 5 Jag 1k

D PR G E SRR 2K O R 30 A K
P4 2 E(486 pg/ (100 g)) Jedili (0. 23 mg/kg) . 4
AR EAE IR R AT 5 A & PUFA
B T B B A4 A Sk 2 IR I ok 4R Ak i O
OICE VAR E S0 TR PR TS,
A BT B 1k ARG KR ok R kAR R T A A
PRAT M R IE R R E - X LU A 5k
9 J N T R, B R R L T AR T A
o RAREYhYEd: % DRIEA B, R A 56
ZRE IR T & AR 6. 85 pg/ (100 @) I 4EA £ D,
SEGILFE RS B R LT RE A A HE S 5T
WA SRR R A T A R SR P R

5)VFHEON Py Ll . AHHE A BE £ A7 RS B O T
PRGN F R T, O A TR S K R
o BB Y R A OG5 R Y KR i I P Y
(F oK & 89%~92%) M 1 , 52 K O & 7K & &
(90.15% ), 5 B2 Fif 5 ¥ /K %5 3 452300, DT 4 ¢
FLRVE RS A R0 SRR E R O IS Y
KRR AR B T 2K B0 B AR EE 2908 1,901 1,
EE TR ZRE T BE S LTI I E A O (1) IR
TP Na SR EE R 5 (2) IR R 0138 3% W1 R 40
MoR K E 583, Na /K -ATP B 5 4K, il 32
K O3 i Na "3R8 31198 15 i 28 Ak LA it 00 Wi TAE /K T
BB

4 HERIB

1) AT o (1) DI RETE Bl 5 PR 4 - Rl
DE A8 52 K5 B0 B AT & DHA/EPA (s 05T £ 11 AR IE [#]
BB T HEARE fARD R AL AR L2
1 B AR N LR 1 55 8 B ER B IR OR T OT R
oA BREE FUB (DHA BB % 25 E IR AN ST R AR
(2) K AR AR L - 52 K5 B 57 i IR 2 22 TR 1) A o B2
718 FE AT A IR OR 965 S RUR S, T T v i v L4
W R R () A B R S IR s 5
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