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The nutrient composition of the muscle of the hybrid grouper (Epinephelus fuscoguttatusxE. lanceolatus, HG) and
the hybrid longtooth grouper (E. moaraxE. lanceolatus, HLG) was measured as a function of body weight in this
study. The crude protein and lipid levels in HG were 21.0-21.2 g/100 g and 1.9-3.4 g/100 g, respectively. HLG
contained 20.6-20.7 g/100 g protein, and 3.9-5.5 g/100 g crude lipid. The total amino acid contents of HG were
18,829.7-18,980.2 mg/100 g and that of HLG was 17,793.7-19,293.7 mg/100 g. The mean saturated fatty acid con-
tent was 0.61-1.09 g/100 g for HG and 1.27-1.77 g/100 g for HLG. Monounsaturated and polyunsaturated fatty acid
levels were 0.59—1.02 g/100 g (Monoene), 0.67-1.11 g/100 g (Polyene) in HG, which were lower than the 1.21-1.78
(Monoene), 1.22-1.69 g/100 g (Polyene) found in HLG. The highest mineral content (K and P) of HG was 510.13—
517.05 mg/100g and 231.59-247.67 mg/100 g, while that of HLG was 518.81-523.59 mg/100 g and 257.51-248.84
mg/100 g, respectively. In conclusion, there is potential for expanding the commercial utilization of HG and HLG as
food resources as they are both nutrient-rich.
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A A oROIBAGTE FHoII Al 20188 A% o] 1 2IrHSadovy, 2000). 4]0 210] AL Yk %
9.6407HE, 8210E00, FAlol AT A&H 02 S7h o], o]F SIT A BAT A L L AL ol w
3ol 2030 A o) AAL] 55% ol ol HOR Al A WAL S, FAEE A 9 A 22, AEE cha
S SUTHEAO, 2020). HHIZ} o} (Grouper nei)e WY ARSI 2felF £ SO MR HAS ol g5t 9)

Aol A =2 AtE]= ol T o2 A AlA Ak 2011 CHKim et al., 2011). A4S FHAH 02 ThE = 9
| 135,422%, 2013 145,159E, 2016 166,774E, 2019 3 FALZ HEAA AFHA o ARS-E= gAREA] o] AL
136,768 =252 F=olA 72.1%= tjFiES A5k ok Ao w2 AbE |G Ao = A A o] i g X1 5HA 9
(FAO, 2021). E3F SojA| oA =2 7HHE F-dstaL 9l 7t 9l ow witolgo] 2] Hol|A] oAl EA o A A
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1ol 7Hsstek.

53] S-elutets 23t 2t A 92 ALE oo
of2go] 9oz A v A o] AL
SRS o, Ak Ao 7018 4 S Thafat
2o} 1 QJTHNIES, 2016).

At ofsf A HepolF oz JolF(Hulata,
1995; Kim et al., 2020), <-°]F(Gunther et al., 2005) 5|
1, 3lgo]E o 2= Aol F(Boeuf and Harache, 1984), '@ %]
SF(Imsland and Jonassen, 2001), 5 (Murata, 1998; Kim et
al.,, 2011), B}2]5#(Noh, 2020) o] At} 13o}E Hpe]it of
+(Epinephelus fuscoguttatus X Epinephelus lanceolatus)®] 7
T 7154, wE A, w2 AR AgR T ot Tl A
oF2]o] A sl tH(Shapawi et al., 2019).

S-euetol A = 7] F 13t 5ol B85t fiste] A
F7t A ofF o] Qo A, otdthA vt ofF
sl A A WS A7 9% &
7H 2 0150 oFA A& AN AlEE
QIth(Park et al., 2020).

2 2018415 Selutziol A ARIHOR A B Zeh
He)zt o8 7k WRtolEo thebulel(E. fiscoguttatus .
lanceolatus)2} t) A e|(E. moara X E. lanceolatus) 5 50|
o, tihintel= A8k (E. fuscoguttatus)@t Tt
2|(E. lanceolatus)7} 28l El miojo] 11, tjApula]= zpu}
2|(E. moara)2} vt (E. lanceolatus)7Fe] w3}toigoltt,

O]F O]F2 25-30°CY| a14=20f| 4] /70| wHE 1L Bho] 9=
gt Zlo] Aol A RH(Park et al., 2020), ©]5 ofFol Higt 4%
o4 FAEA o Tt A= AR Aotk

wheha] H ool A= EolFtolafo] @ El(Taean, Korea)ol| A
Qp4JEjo] 25} 2191 chebgubelo) ceiRite] 4] Aok
28 el AT BA vlielo] A FEY BAL
w7kt s,

Al
=

2
0,

p

»

XN of
N

>~
B e
OI')’EJI

Koo mo R

| &3}

>
Hu

O] HiH
X oHd™

0o

WS

A ookl el A 1 kg o)A GFAIE AR = S312 2]

HAE ARZ ARESITHFig. 1). AlEe T SEAA
HIZRARS1E AlARE & 7HAR(E8)E A3kt -20°Ce
A BEE st e 24 H YAl Esto] ARg-sheict.

A2 2 A3 dignte] 1 k¥t 2 kg A2 Ha WAL
39.4442.3 cm, 45.84+1.0 cm .01, o] 5 WA &] Ht AlF>
1.10.3 kg@} 2.120.5 kgo| Qlc}. chekxhuta] 1 k) 2 kg 7HA)|
O] ot AL 38.46:1.6 cm, 48.2242.9 cmo] ¢ 1, Ht A
%2 0.9840.1 kg, 2.08+0.1 kgo| it}

S| o
S2 U TR 48 B4

YRS E2 AOAC (1995) ] of] whef 22 A7tz
H, 228 Kjeldahl 24 5, 229342 Soxhlet 3=
=4, 32 1A 3]eh 0 &2 FAIsH] o H, Bh=3ka-2 1009]]
A e, 2, 2 A 9 SRS W gho 2 ARESHlh 4
E2 A& AojAof that 7HAIR-QA(Z) FA12] AAdiH]E(%,
w/w)E AT
Zoto| LAt e

Zohu| AR A& 200 mgS 6 N HCIE 244752t 110°C
ol A 7hedto] Zha-Raslach AlR-SS 7F AR F,
sodium citrate buffer (pH 2.2)E ©]-&3l] 50 mLZ -85}
0.20 um membrane filter= o]7}3F &, ofu| Al A8 Alm
2 A}8-5FtHWhite et al., 1986). & o}u 1A} $HEkS o]
A+ B47](Sykam DE/S-433D; Sykam, Eresing, Germany)=

o

APGAE B 242 50-100 mge AU Egvhs Fo= A
grsto] A& U A 2 AHARS 8.3 M HCIZ A AR s3]
12.5 mL t o o8l 2, 12.5 mL = A fofH| 22 253 5,
7% BF3-methanol -85 ©]-§-5to] X[HARS methyl esters}
5}al gas chromatography (Shimazu GC 2010 Plus; Shimazu,
Tokyo, Japan)2 S4{3lgieh, A 2)o] ALg3 2% 6] % 7
] 2| HPALO] Sheko AZZ A (MFDS, 2021) B ol whe gk
4245 YO R 3% AP Ro|2E EEGA)H 2}
A9pAke] FID (flame ionization detector) AZHA =5 L5}
A it H ol 28 O] fhe Alitekal o & AAke & ghibst

St

Fig 1. Hybrid grouper (Epinephelus fityscoguttatusxE. labnceolatus, HG; left) and hybrid longtooth grouper (E. moaraxE. lanceolatus,

HLG; right).



i <grvbelof tAbure] o YR vl 131

[]||_-||EEF Shaf

oo

oy 3+ Ministry of Food and Drug Safety (MFDS,
20210 Wk A& 0.5 g A1 E 8710 #3F 5 65% HAF4 mL
< A7Ysto] 140°CollA] 158 cu|EaiAH o1, o] 2 mi-
crowave AZ](Microwave Reaction System Multiwave PRO;
Anton Paar, Graz, Austria)Z 1250 W, ramp 20 A2 3 10
4 FAAZIAL 1587 idste] A 2fskeint ol 871&
0] Als|al Holle §e SRR 87 HH = e
|71 &A Gt o] S FHTE 20 mL7HA]| 345t
of AlggH e r AMGSIGITE o5 AA 2t Az thgt u]y|
2ok 242 e Ad-Eet2nHE A 7] (inductively coupled
plasma spectrophotometer, ICP-MS; NexION 2000; Perkin
Elmer, Waltham, MA, USA)Z AA|3F a1, 420 = A&
S0 2 e QITHMFDS, 2021).

SAz

A2 8] i Axtol tigk FA Age Almel disl 3
wEEFHAE UERfglen, SPSS FA 7] A|(SPSS for
window, release 10.1)0] 2J$F ANOVA testS o]-8-5F0] Ak
413 < Duncan®| t5A748S AAlske] Hatto] §-94
(P<0.05)2 AR5}

s
Zm o T
ULHYE 9 JHAIE 28 T

i hute]of diekbate] A7)0 whE RbdE
Table 137+ o tiiinte] 1 kg, 2 kg 70 A 9] Bt 2
Z}7+75.4¢/100 g, 74.1 g/100 g, Bt 2 A4 3H-- 1.9 /100 g,
3.4 g/100 go|Qich. T3t Hat bl ke 21.2 ¢/100 g,
21.0 g/100 g, B+ 35 RS- 1.2 ¢/100 g, 1.3 g/100 g, Hat
eHpdlE A 0.3 ¢/100 g, 0.3 g/100 go] i, g vie]
O WA 2717t ke 2T AT 312 {001 2to] 7} ¢l
UIL(P>0.05), A T2 1 kg 7HA| H k= 2 kg 7W A7} o
2> E=UTHP<0.05).

e xbeke] 1 kg, 2 kg 7HA|S] Bt 6 RS 242 72.8
/100 g, 73.9 g/100 g, A% g2 5.5 g/100 g, 3.9 g/100 g,
Z oA FFEES 20.6 g/100 g, 20.7 g/100 go|ict. w35+ Hat

rlo rlo

& A T 1.3 /100 g, ok A 2703 g/100g
Ak, <At of 7HA] Z7]0f whE AR R o
Q1 2to] 7 g1ATH(P>0.05).

7ol 1 kg 7] WA= A ool d g Ahate] 7} of
v Eot 2SR, 2 kg A= 7 ol F7He] AR o
F o ARl 2ol 7 LA TH(P>0.05).

ol A= olF ofFel tigt FYAE 24 E = jlon,
2 oj ke o] i Hule|(E. fuscoguttatus $ X E. lanceolatus
8, 435 g)oll 32 ST AAmE 7 A SRR A
o] A% o] 4.98-5.53 g/100 g, 2T Fafo] 17.77-
18.75 /100 g &2 2113t AN Azfar-Ismail et al., 2021)2t
giant grouper (E. lanceolatus)2] 5-9|H oFdH HA4Avto}
ulsto] Zehua §HeFo] 20 /100 g ojujolsl, A g
2 3.9-6.4 g/100 g} B3 A| A8} tH(Shiau et al., 2018).

7P 52191 318 ZroQl g A of ekl ghakat 22
SO 21.5-21.17 2/100 g, 1.96-2.14 /100 g} v] w3} o
B oS frafstR oy A RS AL A Ee=
=X TH(Shim et al., 2011). 7|E} 3178 o] Ql FAAE s, 5
of, 3 Bet Tl 5 F2AE Airolo] ek BlolA R
S o] SASIAOM A ke BAMIALT A1
U =%FtH(Yoon et al., 2015; Kang et al., 2010).

e o] A 2718 a2 1 kgt 2 kegollAl 2+
28.34%, 25.43%019, Akl e] A 278 g8 7
20.07%, 26.41%0] 1.1, ARt SIZF o] 7ol 2ol et ol &
019] a8 Z42F ©F 25% 35%31} Bl sto] chskAbEke] 1 kg 7
A= 259 4-80] tha WITHNIFS, 2018).

Zoto| =4t o2k Hlw

cf<ute] ok ik 1 kg, 2 kg 7HA| 9] Fopv] it 24
Z 3= Table 29} e}, ik Hute] 1 kg, 2 kg 7HA] 7+2] F-of
o)A SRR Z17) 18,829.7 mg/100 g, 18,980.2 mg/100 go]
o, kAt 1 ke, 2 ke 714 7be] FoluliAb gHepe: 717t
17,793.7 mg/100 g, 19,293.7 mg/100 go|ict. o F7|H
of| g Fotm| Al o 7942l 2to] 7} §1ITH(P>0.05).

olg oF9 Fao|AlE URFAQ] o] 7] Fopu|iAl
Sleks BLASE A9} G-AVS1A| glutamic acid, aspartic acid,
leucine, lysine®] W32 ™. methionine, histidine, cystine, ty-

2O o

Table. 1. Comparison of proximate composition (g/100 g) and edible yield (%) HG and HLG as a function of body weight

Sample Body weight Moisture Crude protein ~ Crude lipid Ash Carbohydrate Yield
1kg 75.4+1.2¢ 21.2+0.8° 1.9£0.4° 1.2+0.0° 0.3£0.12 28.34+1.78°

He 2 kg 74.1+0.2° 21.0£0.72 3.4+0.9° 1.3£0.12 0.3+0.1° 25.43x3.17°

HLG 1 kg 72.8+1.2° 20.6£0.6° 5.5+1.4° 1.3£0.12 0.3+0.1° 20.07+2.28°
2kg 73.9+1.9° 20.7+0.72 3.9+2.6° 1.3+0.12 0.3£0.0? 26.41+6.35°

'Means with different letters in the same column indicate significant differences (P<0.05) between samples. HG, Hybrid grouper Epineph-

elus fityscoguttatusx E. labnceolatus; HLG, Hybrid longtooth grouper E. moaraxE. lanceolatus.
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rosine, proline®] g=Fo] A2 A ATHNIFS, 2018). 7 &
2 FFeFS 2123t glutamic acids= thule] 1 kg, 2 kg 7HA
7t 3FeFo] 2,881.4 mg/100 g, 2,816.6 mg/100 go| v, i<}
2] 9] 1 kg, 2 kg HAIZE g2 22+ 2,633.5 mg/100 g, 2,833.9
mg/100 go] At}

I o] F9] Fapohu| Al FHeRe- o ehilute 1 kg, 2 kg 7HA|1ZE
gFeFo] 9,387.3 mg/100 g, 9,523.6 mg/100 g & & A LAo}
o)1 AL 1] 49.85-50.17%0| 2L, T =pate] 1 kg, 2 ke 7HAIZH
3HF2 8,897.0 mg/100 g, 9,654.4 mg/100 g & 2 A Ao}
1] t=AR HfH] 50.00-50.08%F AHA[3H3iTt. o] = vhe] i}k of 72l
5/J°1(E. septemfasciatus)®] B==ofn|=Ake] HA| St/
WA |8 44.14%, AR 91 3178 o] 9] 21| &2 (Sebastes
schlegelir) 44.63%2} ‘g X|(Paralichthys olivaceus) 45.06%2%1
Zof vlsf| Baropm| e Abe] F 27} =2 Ho| QTHNIFS, 2018).

FAAE HA ] Fotu|ieAl TS 18,247 mg/100 go] %o
™, glutamic acid®} aspartic acid =52 2+ 2,799.1 mg/100
g % 19135 mg/100 g0 & 2 A+ATL} FASF CHKIm
et al., 2009). 3t 2H5, 2352 GX & A4kt FAl4Le.
2 pHEsle] Fotu|waks 4% Ay}, glutamic acid7l 2t

7+ 1,707.0-1,827.6 (%), 1,600.2-1,718.2 (1&g 2
1,905.8-2,176.0 (d2]) mg/100 g, lysineo] Z+z} 1,727.6-
1,892.6 (&%), 1,5202-1,792.4 (ZuEg) 2 1,792.2-
2,082.4 (4 *]) mg/100 g, aspartic acid”} 212} 1,336.4-1,177.2
(3=, 1,086.0-1,269.6 (2722 9 1,251.0-1,422.2 (X))
mg/100 g & o5 ofu|leAl gheFo] 7 WoktH(Kim et al,
2000).

el chhHube] 9 o papate] o] JhA] 271l whE Fof
o)Ak B 70 opu| e Ak ko] Aol = 9l ot ZofQl oFAlAE
Yot vjuste] =9 ofu| e Ake] dheFo] fAfsE Tt

o Friupe|ef i FAbate] of 3= a A e Table 32 2+
o}, EZ AR palmitic acid (C16:0)2] gFeFo] &9kl @
SR AL A= oleic acid (C18:1), L=E-3Z S} AL
A= Tinoleic acid (C18:2), EPA (C20:5n-3), DHA (C22:6n-3)
of glego] okt

7}710.59 g/100 g (1 kg), 1.02 g/100 g (2 kg)©.2 2 kgo] 7}7]
7F 1 kg®] 7hA| 2ot ghero] Wokar, iekAputz] o] ZiA|=7]

Table 2. Total amino content (mg/100g) of HG and HLG as a function of body weight

. . HG HLG

Amino acid (mg/100g)
1kg 2 kg 1 kg 2 kg

Methionine 533.5£189.2 637.1£33.7 586.0+25.4 633.3+41.1
Isoleucine 914.0£37.3 918.5+58.5 856.7+44.1 939.1£74.0
Leucine 1,662.1166.0 1,656.8+107.4 1,553.4175.8 1,684.8+129.0
Lysine 1,881.9180.5 1,868.0+122.7 1,753.7197.8 1,890.9+152.7
Phenylalanine 833.0+48.8 840.5£57.2 804.8+42.2 845.9171.6
Threonine 869.5+82.9 909.4156.4 852.9+51.1 929.44+53.5
Valine 995.5+36.0 994.6+58.0 925.5+40.6 1,013.1£73.2
Histidine 460.1+22.9 466.0+31.1 429.0+21.2 473.4+39.8
Arginine 1,237.7+£39.3 1,232.6182.4 1,134.9+57.2 1,244.5+85.4
Y Essential amino acid 9,387.3+375.3 9,523.6+597.3 8,897.0+446.7 9,654.4+714.8
Aspartic acid 1,982.2+91.0 1,988.3+131.6 1,885.0£100.8 2,020.4+144.4
Serine 734.0+36.7 751.1+40.4 723.6+40.2 765.9+43.1
Glutamic acid 2,881.4+112.4 2,816.6+£149.3 2,633.5+139.9 2,833.94£206.8
Glycine 1,092.2497.7 1,064.1£108.8 1,042.0£73.3 1,152.7£80.2
Alanine 1,198.4159.4 1,166.9+81.6 1,086.6+45.8 1,174.8£79.8
Cystine 208.2+75.3 253.4+43.5 228.1+15.7 265.4+36.3
Tyrosine 625.9£173.9 718.9+45.4 665.9+34.8 716.2157.6
Proline 720.1£62.5 697.5+70.4 631.9143.5 710.2455.3
> Non-essential amino acid 9,442.4+348.3 9,456.7+632.6 8,896.7+473.5 9,639.3£677.0
Total amino acid 18,829.7+718.3 18,980.2+1218.9 17,793.7£916.3 19,293.7+1,390.4

'Means with different letters in the same row indicate significant differences (P<0.05) between samples. HG, Hybrid grouper Epinephelus
fuyscoguttatusx E. labnceolatus; HLG, Hybrid longtooth grouper E. moaraxE. lanceolatus.
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THE 2 22 1.78 /100 g (1 kg), 1.21 g/100 g (2 kg) 2= o8 A glom, golFol Hls| sig=olFo] n-3 A4
1 kg A7} 2k 1 ket 2487k =& Ao & gl A glthJeong et al., 1998).
V=B ARS okl o] Ao whE ke cffute] JHA| 7)o w2 DHA k2 742+ 0.31 /100
247} 0.67 /100 g (1 kg), 1.11 g/100 g (2 kg) ©]az, A=t g (1 kg), 0.50 g/100 g (2 kg)ol2lom, di=pute] A =27]
2] 9] HA| 7] o] whE FheE2 ZH27F 1.69 /100 g (1 kg), 1.22 of w2 ke 7k7F 0.60 g/100 g (1 kg), 0.48 /100 g (2 kg)
g/100 g 2 kg)o.= jAkate] 1 kg 7HA| ] A4t gFeFol 7} o=, tfekAtate] 1 kg 7§41 9] DHA ghgo] 7H &30tk E3h
7 w=okon ol SUELSIA ALY AL v &} fAlSH o ehube] A 27]of whE EPATHEFS 0.09 g/100 g (1 kg),

A}, 0.19 /100 g (2 ke)o|om, TheFhate]= 0.29 ¢/100 g (1
AR M 03 AARE A A 312 AAEE  ke), 023 @100 g (2 kg0 thebuinte) mrki cfepapule
o 23, wstold] 5O ANLEI S /L3 A5 A EPA Baol e

Table 3. Fatty acid content (g/100g) of HG and HLG as a function of body weight

Fatty acid (g/100g) HE HLG
1kg 2kg 1kg 2kg

Myristic acid (14:0) 0.08+0.02"! 0.14£0.032 0.23+0.07 0.1840.12
Pentadecanoic acid (15:0) 0.01+0.00 0.01£0.00 0.02+0.01 0.01+0.01
Palmitic acid (16:0) 0.38+0.08° 0.7240.192 1.1910.31 0.85+0.61
Margaric acid (17:0) 0.01£0.00 0.01£0.01 0.03+0.01 0.0240.01
Stearic acid (18:0) 0.13+0.02° 0.20£0.032 0.29+0.07 0.21£0.13
Arachidic acid (20:0) 0.00£0.00 0.00£0.01 0.01£0.01 0.01£0.01
Y Saturated fatty acid 0.61+0.12° 1.09+0.272 1.77+0.47 1.27+0.90
Palmitoleic acid (16:1) 0.09£0.03° 0.18+0.052 0.32+0.08 0.23+0.16
Oleic acid (18:1, n-9) 0.42+0.10° 0.74+0.22 1.29+0.37 0.87+0.66
cis-11-Eicosenoic acid (20:1) 0.04+0.01° 0.08+0.022 0.13+0.04 0.09+0.06
Erucic acid (22:1, n-9) 0.01+0.00 0.01+0.01 0.02+0.01 0.01+0.01
Nervonic acid (24:1) 0.02+0.00 0.01+0.01 0.030.02 0.01+0.02
> Monounsaturated fatty acid 0.59+0.14° 1.0240.312 1.78+0.51 1.211£0.91
Linoleic acid (18:2, n-6) 0.21+0.06° 0.33+0.092 0.63+0.17 0.40+0.28
o-Linolenic acid (18:3, n-3) 0.02+0.01° 0.04+0.012 0.07+0.02 0.05+0.04
y-Linolenic acid (18:3, n-6) 0.00+0.00 0.00+0.00 0.01+0.00 0.00+0.00
cis-11,14-Eicosadienoic acid (20:2) 0.010.01 0.01+0.01 0.02+0.01 0.01+0.01
dihomo y-Linolenic acid (20:3, n-6) 0.01£0.01 0.01£0.00 0.02+0.01 0.01£0.01
cis-11,14,17-Eicosatrienoic acid (20:3, n-3, ETE) 0.00+0.00 0.00+0.00 0.01+0.00 0.00+0.00
Arachidonic acid (20:4, n-6) 0.02+0.01 0.03+0.01 0.04+0.01 0.03£0.01
Eicosapentaenoic acid (20:5, n-3, EPA) 0.09+0.02° 0.19+0.042 0.29+0.06 0.23+0.14
Docosahexaenoic acid (22:6, n-3, DHA) 0.31+0.03° 0.50+0.082 0.60+0.14 0.48+0.24
> Polyunsaturated fatty acid 0.67+0.13° 1.11+0.222 1.69+0.39 1.22+0.73
UFA/SFA? 2.0510.08 1.95+0.07 1.9610.05 1.94+0.06
MUFA/SFA® 0.95+0.09 0.93+0.05 1.0010.05 0.94+0.04
PUFA/SFA* 1.10£0.11 1.03+£0.10 0.96+0.09 1.00£0.09
w-6/w-3 ratio 0.5610.10 0.52+0.05 0.76+0.102 0.5740.06°
Total 1.8610.37° 3.2240.792 5.2341.33 3.7042.53

'Means with different letters in the same row indicate significant differences (P<0.05) between samples. *Unsaturated fatty acids/Saturated
fatty acids. *Monounsaturated fatty acids /Saturated fatty acids. *Polyunsaturated fatty acids/Saturated fatty acids. HG, Hybrid grouper Epi-
nephelus fityscoguttatusx E. labnceolatus; HLG, Hybrid longtooth grouper E. moarax E. lanceolatus.
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TS AA AGAE FRF ofH] EPA 2/3u]= ekt
5.7-5.8%, thAputE] 5.3% o]i, DHA RAJH|= thbu}
2] 16.47-18.3% thAuta] 11.8-13.9%0]3ict. o] &5t Axt
= A4 2 FAIAE 2271 9] EPA, B! DHA 2782 77t 4.3~
5.7%. 11.6-11.9% (Kang et al., 2010) HTh= oF7F =2 Ho|¢]
AL, 3=l E Rl |, s, 2952 n-34] A4t EPA=
717} 6.8, 7.1, 6.7%%1.2H, DHA:= 7F2F 152, 15.2, 17.1%2.
2 v}g] 1} o] 7o) AHFAL AT -G AFSL 9 TH(Yoon et al., 2015).

ojuE e Hjw

chfute] o ojaate] o] A 7)o whE vl ek
Table 42} 72t}

o ebule] o] wjy|z-e ZHFo] 510.13-517.05 mg/100 g©
2 ko] 7Pk =9rom, 1 the-o] 91 231.59-247.67 mg/100
g, UEE 46.99-55.60 mg/100 g, vlId< 29.73-30.04
mg/100 g <=o]lom ujgER7 42 A 0.31-0.37 mg/100 g,
o}l 0.36-0.37 mg/100 g, Al |+ 18.31-20.96 ng/100 g, =2
Bl 1.72-1.78 ug/100 go] i},

i ute] o) vjd| 2 g 5 UEE T Aol HAE 2 A
o7} gl eH, UEF g2 1 kg 7hA, Al Tk 2 kg 7N
Aol A who] g3} tH(P<0.05).

tfbAjute] £ Z-Fo] 518.81-523.59 mg/100 g & 714
ghefo] gton, I o302 ¢l 248.84-257.51 mg/100 g, 1}
E& 51.63-55.42 mg/100 g, 1} 14]¢ 30.73-31.40 mg/100 g
=ollom njEFty] 28 A 0.34-0.36 mg/100 g, ©F<1 0.38—
0.39 mg/100 g, A% 19.68-20.81 mg/100 g, 2] =l 1.72—
1.80 mg/100 g o] Ak Atz o] ZiA ol ke mjul 3
F2 92 Q1 2ol 7F GI3UTHP>0.05).

WA 27100 w2 ofF wivl Tk Atoli= 1 kg 7HAol
A QL okt etk 7} i riuke] of H]sto] thar #9ke
], 7[e} njdjg S T olF1He] §-944Ql Aol 7k figlet

Table 4. Mineral content of HG and HLG as a function of body weight

(P>0.05).

YEH R Ao ol §u A WslolRel WX, 7
B, ZvEete] 49 g gL F
404.3, 335.8 mg/100 g 2 7} =9kon, th2o] ¢1(213.6,
218.3, 176.1 mg/100 g), +EE(50.6, 523.2, 44.5 mg/100 g),
n}1ud14:(31.1, 27.9, 25.0 mg/100 g) <=0]gl.om, & oA}
2} AR TH(Yoon et al., 2005)

Grouper Epinephelus coioides®] £ n|d|go] Z-golgtal
o] 4] 9100 71 3Hafo] 33432 me/100 golch. £ Aol A o
shyluelol ogiutelo] 45 e Selueto] g 2
o] & 723 Kt} =9FtH(Anbarasu et al., 2015). Z12]1L tf
grute] ok AR 9] Na/K Hl&o] 0.09-0.101H, G447t
o| S el|(Pseudotolithus typus)2] Na/K H]-&2 0.22 &&A ¢l
TH(Njinkoue et al. 2016). 2 Na/K H| &9 AFH &= =2 118
o ET o] glom, ¥ Na/K Ble2 K + 32 7i®=
913 glo] Al AFet 1EUS Eole JTS FhH(Chan
etal., 2019).

HAEAE 2020 =19l ¥4 A7 (Ministry of
Health and Welfare, 2021)¢]] &35}, Car= A4 7](12-18
A)oll= 800-1,000 mg/day2] AF|7F UASkL 9low, Al
(19-64A4))2] -2 700-800 mg/day®] A%]7} BTt Fe
719 14-16 mg/day, 44312] -2 8-14 mg/day2] A
= AL ok Mg 41 7]olli= 290-410 mg/day, 4491
] 749280370 mg/day 2| A5, P2 H 28 7]°f 1,200 mg/
day, 5§212] 79700 mg/day®] 41517} BAHLE K3 Na2 5
BHHFS /1F0R PASHL Glow], K Hadut el
3% 3,500 mg/day 8] SEAFH=Fo] 271531 Na2 1,500 mg/
day®] F-2A] FlFol 8 -E .

uhebA] i griubel et A E 100 g A3 = A3 Al
=}l A 37120l E8ko] 1Y S A7l 2-37%
o2 SEAIE U TRt JgaE FrskaL slok

Mineral al HLG
1kg 2 kg 1 kg 2kg

Ca (mg/100 g) 15.65+8.02" 10.16+1.41 22.32410.85 16.59+7.95
Fe (mg/100 g) 0.31+0.07 0.37+0.06 0.360.11 0.34+0.08
Mg (mg/100 g) 30.0441.34 29.73+1.79 30.73+2.17 31.4041.78
P (mg/100 g) 231.59+4.48 247.67+31.50 257.51+11.46 248.84+15.65
K (mg/100 g) 510.13£10.52 517.051+26.76 518.81+13.81 523.59+38.72
Na (mg/100 g) 55.60+6.832 46.99+2.72° 55.4216.19 51.6317.04
Zn (mg/100 g) 0.36+0.03 0.37+0.03 0.39+0.03 0.38+0.04
Se (ug/100 g) 18.31+1.16° 20.96+1.922 19.68+1.49 20.81+1.39
Mo (ug/100 g) 1.7840.01 1.7240.03 1.7210.02 1.800.12

'Means with different letters in the same row indicate significant differences (P<0.05) between samples. HG, Hybrid grouper Epinephelus
fuyscoguttatusx E. labnceolatus; HLG, hybrid longtooth grouper E. moarax E. lanceolatus.
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