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Fig.1 Design sketch of deep water cage equipped with light trapping system
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Fig.2 Comparison of body shape of P. crocea cultured in light trapping technology group and control group
(A: Control group; B: Treatment group)
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Fig.3 Comparison of liver of P. crocea cultured in light trapping technology group and control group
(A: Control group; B: Treatment group)

P4 K7LV WO I7 G AT 5 £ A RAIR 107 LB (A DX R4, B D S 4 )
Fig.4 Comparison of intraperitoneal fat of L. japonicus cultured in light trapping technology group and control group
(A: Control group; B: Treatment group)
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Fig.5 Increase of body length of the three test

fish species during the experiment
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Fig.6 Increase of body weight of the three test

fish species during the experiment
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Fig.7 Changes of fatness of the three test
fish species during the experiment
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Tab.1 Intramuscular fat content of the cultured fishes
- 45 3R Test result/(g/100 g)
Fish species 4L SR
Control group Treatment group
Nt 10.5+0.095 2.6+0.03"
P. crocea
. b @. 1.5+0.07 1.5+0.04
L. japonicus
N i
E‘“’E 4.7+0.04 2.5+0.02
P. major

TE = XF R ZH A 5 AR Rl f 2k, SR A A KT LI I
DK AR 02, * s S92 00 41 RH 55 0 MR 2 A0 L 22 57
#(P<0.05), ** 37 9256 2 K0t 55 f MR A AH L 22 S i L
#(P<0.01), A

Notes: In the control group, fish were cultured in
common cage. In the experimental group, fish were cultured
in deep water cage with light trapping. * indicates that there
are significant differences between the treatment group and
the control group (P<0.05); ** indicates that there are highly
significant differences between the treatment group and the
control group (P<0.01). The same as below
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Tab.2 Fatty acid contents in muscle of cultured fishes

2% 5 Test results/(g/100 g)

MR FEFR K& P. crocea fififf1 L. japonicus H A P. major
Test items SR boy < SR X HREH SR X AL
Treatment group Control group Treatment group Control group Treatment group Control group

+ Uk AR C14:0 0.12+0.01 0.28+0.02 0.06+0.01 0.04+0.01  0.05'+0.01 0.13+0.01
+ H R C15:0 0.01+0.01 0.03+0.01 0.01+0.01 0.01+0.01  0.01+0.01 0.02+0.01
TS HR R (KR R) C16:0 0.61+0.02" 2.91+0.06 0.20+0.01"  10.22+0.03  0.20£0.01"  0.79+0.04
-9 + 75 Ak — iR C16:1 0.44+0.11" 1.27+0.21 0.08+0.012 0.07+0.01  0.05+0.02°  0.20+0.03
LR C17:0 0.03+0.01 0.04+0.01 0 0 0.01+0.01 0.02+0.01
Mi-10 +-L ik — MR C17:1 0.02+0.01 0.06+0.02 0 0 0 0.01£0.01
+ /\fz C18:0 0.23+0.03 0.47+0.08 0.03+0.01 0.04+0.02  0.06+0.02°  0.25+0.04
Mi-9 + /\ B — R C18:1 0.81+0.02" 0.20+0.03 0.17+0.03 0.240.01  0.18%0.02 0.81+0.05"
I 5 -9, 12-+ /\ B — 5 iR 0.19+0.02" 0.70%0.02 0.02+0.01 0.05:0.01  0.02+0.01 0.17+0.03"
C18:2n6¢
~+§RER C20:0 0.01+0.01 0.030.01 0.02+0.01 0.01£0.01  0.01%0.01 0.01£0.01
ME-11- =+ fi— M B2 C20:1 0.08+0.02 0.10+0.02 0.03+0.01 0.01+0.01  0.03+0.01 0.04+0.01
: ”Dj“J WLBT-9, 12, 157 /\e = 0.100.03 0.12+0.02 0.01+0.01 0.02+0.01  0.01x0.01 0.10+0.02
fix C18:3n3
~+ 8RR C21:0 0.02+0.01 0.05:0.01 0.02+0.01 0.01£0.01  0.02+0.01 0.02+0.01
“gzé'ﬁ“m'“' 1-ZFREITR ) 00e0.01 0.02+0.01 0.02+0.01 0.01£0.01  0.02+0.01 0.02+0.01
Z kg C22:0 0.02+0.01 0.02+0.01 0 0.01£0.01  0.02+0.01 0.03x0.01
I 11, 14, 17-— 15 =KW 0.05+0.01 0.05+0.01 0.01£0.01 0.02+0.01 0 0.07+0.02
C20:3n3
JIi 5,8,11,14,- — R IUkE C20:4n6  0.07+0.01 0.17+0.03 0.01£0.01 0.02+0.01  0.01x0.01 0.04£0.01
—+=me c23:.0 0.03+0.01 0.07+0.02 0 0.02+0.01  0.01+0.01 0.05+0.02
Wi 5, 8,11, 14, 17-—+B ik 0.24+0.05 0.41+0.11 0.08+0.02 0.06£0.02  0.05x0.01 0.23+0.05
fig C20:5n3
Jifi 4,7, 10, 13, 16, 19, 17-—1  0.4370.03 0.09+0.01 0.51+0.05" 0.02+0.01  0.44+0.04"  0.04+0.02
THRINHER C22:6n3DHA
HE Wi a2 i 3.50"'+0.52 7.09+0.76 1.33:t0.28"  10.78+1.67  1.14+0.13"  2.98+0.21

Total fatty acid content

T TR N EER, TSRO EERER, T 4,7, 10, 13, 16, 19, 17-—+ Bk N 4R R (C22:6n3) 5 DHA
Notes: Tetradecanoic acid is myristic, Hexadecenoic acid is palmitic acid, and cis-4, 7, 10, 13, 16, 19, 17-docosahexaenoic
acid (c22:6n3) isDHA
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Tab.3 Amino acid contents in muscle of cultured fishes

M3t 45 5L Test result/(g/100 g)

M FE bR K P. crocea fififfi L. japonicus HE 1 P. major
Testitems S04 Xt S04 Xt 4l 3041 X
Treatment group Control group Treatment group Control group Treatment group  Control group
REGR Asp 1.88+0.18 1.73+0.16 1.97+0.09 1.92+0.16 2.07+0.21 1.96+0.17
A Glu 3.00+£0.10 2.74+0.21 3.21+0.16 3.13+0.21 3.16+0.32 2.98+0.20
HHE R Gly 0.96+0.16 0.79+0.14 1.03+0.11 0.9+0.15 0.95+0.15 0.82+0.04
N Ala 1.24+0.20 1.05+0.11 1.26+0.13 1.05+0.20 1.17+0.21 1.22+0.15
KEHEBR Arg 1.08+0.18 1.00+0.14 1.17+0.20 1.14+0.08 1.17+0.20 1.17+0.13
22 5 B Ser 0.71+0.05 0.63+0.06 0.77+0.07 0.72+0.06 0.77+0.06 0.68+0.05
JREER Thr 0.82+0.09 0.76+0.09 0.87+0.05 0.85+0.07 0.91+0.10 0.88+0.04
AR val 0.84+0.14 0.82+0.02 0.87+0.09 0.84+0.07 0.97+0.06 0.96+0.06
SRR lle 0.85+0.11 0.78+0.12 0.85:0.10 0.86+0.11 0.95+0.12 0.91+0.04
TLHEM Leu 1.38+0.20 1.29+0.10 1.45+0.14 1.44+0.15 1.53+0.21 1.51+0.13
FE A Phe 0.7+0.08 0.64+0.07 0.73+0.20 0.71+0.13 0.76+0.22 0.74+0.10
WAL Lys 1.72+0.19 1.62+0.11 1.98+0.21 1.83+0.20 1.96+0.23 1.86+0.14
HE R Tyr 0.60+0.12 0.57+0.09 0.59+0.05 0.61+0.11 0.65+0.14 0.66+0.11
HE MR His 0.43+0.08 0.41+0.08 0.53+0.12 0.45+0.15 0.54+0.05 0.53+0.02
&8 Pro 0.84+0.13 0.59+0.10 0.82+0.05 0.26+0.07 0.98+0.13 0.39+0.01
EHER Met 0.59+0.07 0.54+0.06 0.58+0.03 0.6+0.11 0.63+0.18 0.59+0.06
EEERE LR UAA 4.88+0.30 4.47+0.41 5.18+0.17" 5.05+0.24 5.23+0.34 4.95+0.32
EHRAILR SAA 2.20+0.20" 1.84+0.22 2.29+0.04 1.95+0.25 2.12+0.22 2.04+0.32
ERFEMR FAA 8.16+0.48" 7.30+0.51 8.64+0.80 8.14+0.58 8.52+0.57 8.16+0.35
RELR TAA 17.63+0.20" 15.96+0.56 18.68+1.02 17.31+0.95 19.17+1.30° 17.87+1.32
TR E IR EAA 6.31+1.0 5.92+0.73 6.75+0.70 6.53+1.35 7.08+1.52 6.86+0.92
T E IR NEAA  11.02+0.69 10.04+0.81 11.93+0.65" 10.78+1.01 12.09+1.80° 11.01+1.06

. BHREILFRIE Asp. Glu. Arg. Ala, Gly; SEEEREILE N Glu Ml Asp; 2 HIREILER N Gly A1 Ala
Notes: Flavor amino acids include Asp, Glu, Arg, Alaand Gly; Umami amino acids include Glu and Asp; Sweet amino acids

include Gly and Ala

x4 2MRABRFBEHLEXT LR
Tab.4 Comparison of the profits of two fish farming patterns/RMB

JRAFAF 1
Cost and profits

HFh 3% Fry cost
a4} #% Feed cost
A T.%% Labor cost

WAETIH
Equipment depreciation

BAS Toutal cost
Mt A Total revenue

K# 4 P. crocea fifitt L. japonicus L6 P. major
SR popitEicl Jgm A Xf R ZH SR XT R ZH
Treatment group Control group Treatment group Control group Treatment group Control group
230 000 230 000 110 000 110 000 110 000 110 000
0 61710 0 59 677 0 41 527
11 800 20730 11 800 20730 11 800 20730
6100 2500 6100 2500 6100 2500
247 900 314 940 127 900 192 907 127 900 174 757
602 600 446 400 360 000 288 400 364 300 241 600
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BT U555 (2000) i FE 2R B, %5 K B fa i A4 g 1
SRR R MR 1.9 15, MR 45 (2019) 01
Y2, FRFH K O B 6 (Micropterus salmoides) LA A
FELAE 1 25 o d 3 v T M A o SR X 38 P 46 77 i A £
RIWLRRE G & w5 m , X 5 R AR 75 58 1R R 1 2
o HRR A | RIS R B M OG . Watanabe
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BT EERE , FLFR TG R A &G 30, B T RE T AL,
PRI I 0 0 A2 P R b, LD 05 5 2 I S BRI
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KT GME 5] 2%t /NER 2] A Y, 57 58 £ 28 o i g i 2
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R, DRI R B £ B AL A D9 g 5 B R Ab S
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BEWiRRAEAT 78 R AL A G DL, T S8k A3k
CO, fll H,O, Bt Kifett, VA EZREERIEZ
—o DHA E—FCARFARNITR , 3 2RI TR
2, JE i E BB By, S A 2 0 B P
LB AE TS, TR PRz f kit . Bt
FERY], MR ARITIIR & BB, HZ2 A A UMARDIE,
AR IR R A IR Z — o BFREE R BR, SR
KTEE R IRAE ) 3 Fh A RN IR I R 75tk
g .+ /\BER S DHA & i 5% B4 b 25 57 i 3
(P<0.01), 5B U5(2000) . BifhE 55 (2015)WF 58 45 5
—F, HEM, X AT RE A P A AT IR T A PN A £ RE S
RN 25 B Z2 AR B 105 2 1 0 TR, PRI
DHA 5 Z AN FIRE I R & 3 n . EPA FIAEAE DU A%
PR &t IF e i k22 5, (A 3 o fr skt R 4 ) 46 A DY
Rl R =i S g I 1L S I =il e e
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IV R b i B ), I A A > A LR A 3 AT
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EEER AR . B H R IR S S R Y
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Effect of Light Trapping Technology on Fish Quality in
Deep Water Cage Fish Culture

L1 Jing, SHI Ying, HAN Bing”, ZHENG Jiong, FENG Ruoyan
(Qingdao Fishery Technology Extension Sation, Qingdao, Shandong 266071, China)

Abstract To study the influence of light trapping technology on the quality of fishes cultured in
deep-water cages, light trapping egquipment was designed and installed in deep-water cages in Qingdao.
Light trapping equipment involves green LED light (wavelength 525~530 nm) installed on the cage to
attract live prey in the sea, providing natural food for the cultured fishes inside the cage. In this study,
three important fish species were selected: Pseudosciaena crocea, Lateolabrax japonicus, and
Pagrosomus major. Since there were no artificial feedings throughout the culture period, the fishes are in
a semi-wild growth state. The quality of the cultured fish was determined by measuring the fat, fatty acid,
and amino acid content of the specimens in the treatment cages (equipped with light trapping egquipment)
and traditional cages (with artificial feedings and without light trapping equipment) after a 5-months’
culture period. The results showed that the sensory characteristics of P. crocea, L. japonicus, and P. major
in the treatment cages were significantly better than the fishes in traditional cages. The body fat of the
three fishes cultured by light trapping technology were significantly lower than those of the control groups
(P<0.05). The crude fat contents in the muscles of P. crocea and P. major cultured in treatment cages was
75.24% and 46.81%, which were significant lower than those of traditional cage culture fishes (P<0.01).
There was no significant difference in the crude fat content in the muscle of L. japonicus (P>0.05). The
docosahexaenoic acid content in the muscles of P. crocea, L. japonicus, and P. major in treatment cages
were extremely significant higher than those in fishes cultured in traditional cages (P<0.01). Moreover,
the total fatty acid content and palmitic acid content were significantly lower than those in fishes cultured
in traditional cages (P<0.01). Under the influence of light trapping equipment, the indices including the
contents of taste amino acids, umami amino acids, sweet amino acids, total amino acids, and non-essential
amino acids in the muscles of the three fish species in the treatment group were significantly higher than
those of the traditional groups (P<0.05). And the contents of flavored amino acids, umami flavored amino
acids and sweet flavored amino acids in P. crocea in the treatment groups increased 11.78%, 9.17%, and
19.57% than those in traditional groups. Moreover, the difference was significant. All the results show that
although the deep-water net cage fish culture technology with light trapping reduces the growth rate of
cultured fish, but it can improve the fish quality and increase output efficiency. The system could be used
to promote and apply a green and healthy aguaculture model.

Key words Light trapping system; Deep water cage; Fish; Fat; Fatty acid; Amino acid
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