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Fig. 1 Schematic diagram of the collection site of

recaptured and farmed of P. leopardus
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Fig. 2 Relationship between body length and mass of

recaptured and farmed P. leopardus
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90 ‘ K1 TEEKIEFUEBREFAN AP REBRERSEE
80 | o [Hl4ifi  recaptured
700 T[] o F#4i  farmed Tab.1 Amino acids composition and content in muscles
E) 60 of P. leopardus from different growth environment
=550 /100 g
R 40 | i N o
= 8 S gE| L] FEIREA
E‘Eﬂ 30+ items recaptured farmed
201 AR Thr 0.93+0.59 0.95+0.02
lg I o B Val 1.01=0.04 1.02+0.04
1 2 3 4 HAM Met 0.66=0.03 0.68+0.02
LA R B TR 0Y AR e 0.97+0.04 0.98+0.03
common nutrient composition in muscle I
SRR Leu 1.70+0.07 1.74+0.05
3 R KRS SR AL R M S BEE Lys osl0 2075006
LK%y, 2 MEA, 3 HMEW, 4. K. HKEE Phe 0.89+0.04" 0.94+0.02"
Fig.3 Common nutrient composition in muscle of A Arg 1.31£0.08 1.3140.03
P. leopardus from different growth environment H5ER  His® 0.49+0.03 0.5140.02
1. moisture, 2. crude protein, 3. crude lipid, 4. crude ash. REEW Asp’” 2214011 2.3040.05
Y= 7 A EL Ly Ve > - i 27K : : .80:£0.
0.05); NAMN G ERE, HR R E I Ser 0.79+0.07 0.80+0.02
- . N e s REAE G . . . .
A @R, BRIFFEREA LA h 2R 8 2 R ;‘M ! 3I0AE 3402001
e A o e -, N HE Gly” 0.94+0.11°* 1.08+0.04°
IPRR AR A MRS, —HEIA o
— =X i 4 a .25+0. .29+0.
REMRGRILREES (£ 1), i
P 3 5 7 T A L Hsad g Tyl 0.77+0.03 0.76=0.03
- %/J’i{j‘“‘/ - %f/ e a *ﬂ/_ JEE  Pro 0.66+0.06 0.68+0.02
1) S BERR PP 5 R PP o3 B ey (3R 2)0 ARAE AL WA 8.19+0.38 8.3740.23
SEMRVE I PR, [0 5 R S A A A9 5 — FR Wil 41 e HE RS E 9.94+0.59 10.320.20
IR R AR iR, 5 PR 2 ot RIREIERR o & 7.72+0.45 8.07+0.16
TR Y AR AR ; WIRL2F e, Bl 5 33 HIMAE  YTAA 19.9341.06  20.52+0.45
SRR — BRI R AR SEAATAA 4109 4079
YEAA/YNEAA/% 82.39 81.10
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W22 PG AR , G045 8 Fhif AR I FR (SFA),
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*2 FREERKIFMEHGERBRGSA A+ KEBIT S MU FITS
Tab.2 Comparison of AAS and CS of essential amino acdis in muscles of P. leopardus from
different growth environment
i recaptured H farmed
ﬂ;;fﬁx FAO/WHO BB ;&%Eﬁ?/\é/(fiﬁN ;E VEOr AR RIS R = BV AT
egg protein & g/g N) IR Y Fr/(mg/g N) BIERIT 7 0P
amino acids content AAS CS amino acids content AAS CS
HEMR Thr 250 292 265.53 1.06 091 274.63 1.10 0.94
HER  Val 310 441 288.37 0.93 0.65 294.87 0.95 0.67
RAREMEAR  Met+Cys 220 386 188.44 0.86 0.49 196.58 0.89 0.51
SRR e 250 331 276.95 1.11 0.84 283.30 1.13 0.86
AR Leu 440 534 485.38 1.10 0.91 503.01 1.14 0.94
HER Lys 340 441 579.60 1.70 1.31 598.40 1.76 1.36
KNAR+TEEEL  PhetTyl 380 565 473.96 1.25 0.84 491.44 1.29 0.87
SEAA 2 190 2990 2 558.25 2 642.23
EAAI 81.72 84.39
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Tab.3 Fatty acids composition and content in muscles of

#z4 FEEKIFEQUERENATT I TER
HREESE

P. leopardus from different growth environment Tab.4 Mineral element composition and content in

/100 g muscles of P. leopardus from different
Wi H B3k e growth environment mg/kg
items recaptured farmed WiH i e
o ™
C12:0 0.10+0.02 0.08+0.02 items recaptured farmed
. B A
C14:0 10.33+0.61 3.03£1.47 B Na 926.21+116.38 1 049.73409.28
c10 0932008 047012 % Mg 430.48+28.84 404.03£26.90
C16:0 39.6:2.36" 23.07+4.89" ]
c17:0 2 1040.22" | 142023 T K 4343.00+111.11 4 477.00+148.42
C18:0 §.80+0.78" 6.16:0.93 5 Ca 167.97+20.02 182.80+17.00
C20:0 0.46=0.05" 0.37+0.08" woP 22.84+0.95 22.50+0.45
C24:0 0.44+0.02 0.44+0.39 W Cu 0.1220.03 0.1540.03
. B A
Cl14:1n5 0.29+0.10 0.12+0.04 B Fe 1.4840.55 1.9240.50
C16:1n7 18.28+1.14% 6.24+1.72* N
N . B Zn 4.34+0.39 473+0.53
C17:1n7 1.65+0.21 0.86+0.21
A B
Cl18:1n9¢ 15.44+0.59 18.45+4.53 i Mn 0.06+0.03 0.14+0.05
C20:1 1.41+0.07 1.09+0.24* i Se 0.75+0.06" 0.340.03*
C22:1n9 0.43£0.07° 0.3120.08° M total content 5897.25£253.19 6 143.36+529.67
C18:2n6¢ 1.560.12% 17.22+4.71°
C18:3n6 0.4240.13" 0.170.04* 26 EEEARE
C18:3n3 0.75+0.02* 1.84+0.56"
i s \ A,
o rest o Vit o S SCHR [ 5 SRBRE AULIA P i
=y (=] R Y
€20:3n6 0.4320.10° 0.15+0.03" Wi, 43 0.22 A1 0.21 mg/kg, HIRFEHT.
€20:4n6 ARA 3.4120.41° 1.32+0.19* K, e ERM, He, PHEEEARNLA P&
C20:5n3 EPA 8.46+1.22° 6.53+1.48" = E LT FHA AR (P<0.05), 48 . .
C22:6n3 DHA 19.13+1.46° 15.65+2.34° = g —
1rsen o S R E 2R (P>0.05), H &N T4 E 4
YEPA+DHA 592, .18+3.82° e S
& I _ I == B4 PR & k)
TSFA 62.74+3.76" 36.61+7.77" J& B E I 1E GB 2762—2017 HLAE HY R AR 1 Y
YMUFA 37.50+1.92" 27.02+6.79* (#5).
YPUFA 34.39+1.92° 43.29+9.41°

significant difference (P<0.01), the same below.

AT Ed EARA RS P RN Z R R #(P<0.01), .

Notes: In the same line, values with different capital superscripts show
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Tab.S Heavy metal content in muscles of P. leopardus
from different growth environment  mg/kg 30 FK-BFBEXRSEEHE
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Fig. 4 Process for assessing the suitability of stock waters based on

growth characteristics and nutrient components of fish
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Suitability analysis of stocking waters of Plectropomus leopardus based on
fish growth characteristics and nutrient composition

LIU Qian *, LU Shaoliang', CHEN Ning', WANG Xuefeng "**

1. College of Fisheries, Guangdong Ocean University, Zhanjiang 524088, China;
2. Southern Marine Science and Engineering Guangdong Laboratory (Zhanjiang), Zhanjiang 524025, China)

Abstract: Global marine fishery resources are declining due to the effects of overfishing, climate change, and environmental
pollution. Stock enhancement is considered to be an effective means of increasing the number of biological populations and
promoting the sustainable development of fisheries. However, the effectiveness of stock enhancement is affected by many
factors. Among them, the habitat conditions at the releasing waters directly affect the released fish's survival rate and growth
rate. Therefore, before the fish were released in large numbers, it is important to evaluate the suitability of this water area. At
present, the research on evaluating the suitability of the release waters is mainly to carry out the background investigation of the
proposed releasing waters by sampling before releasing, including water quality, food organisms, fishery resources and other
aspects. However, this investigation method was expensive. A small batch of Plectropomus leopardus was first released into
the waters and then recaptured them in this study to develop a method for evaluating the suitability of fish-releasing waters. The
growth characteristics and muscle nutrients of the recaptured P. leopardus and the farmed P. leopardus were compared to eval-
uate whether the waters were suitable for the growth of released fish. The results showed that the allometric growth factor b
value of the recaptured and farmed populations of P. leopardus was close to 3, showing an isokinetic growth state. The growth
condition factor a value of recaptured P. leopardus was more significant than that of farmed P. leopardus. The condition factor
K value was also greater than that of farmed P. leopardus. There were no significant difference in moisture, crude ash, crude
protein, crude fat, essential amino acid content, and total amino acid content in the recaptured and farmed P. leopardus muscles.
The contents of monounsaturated fatty acids, C20:4n6, C20:5n3 and C22:6n3, in muscle of recaptured P. leopardus were signi-
ficantly higher than those in farmed P. leopardus. There were no significant differences in other elements except manganese
and selenium in the recaptured and farmed P. leopardus muscles. The lead content in the muscle of recaptured P. leopardus was
significantly lower than that of farmed P. leopardus, and there were no significant differences in other heavy metals. In short,
this study indicated that the habitat conditions of the releasing waters could ensure the balance and accumulation of various
nutrients to meet the growth and development needs of P. leopardus. This study verified the feasibility of evaluating the suitab-
ility of fish-releasing waters based on the fish growth characteristics and nutrient composition and formed the evaluation pro-
cess. It can provide new insight for evaluating the suitability of fish-releasing waters in the future and can also be used for other
aquatic species.

Key words: Plectropomus leopardus; stock enhancement; suitability of releasing waters; growth characteristics; nutrient com-
ponent
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