FEKFER2E 2018 £ 1 A, 25(1): 108-115

Journal of Fishery Sciences of China &t fﬂa ‘i/l} i

DOI: 10.3724/SP.J.1118.2018.17043

FEBEARFERENTHIARERERI RS ERZME

1 & - 1 ) 13 y i 2 o 2 2 =3
KL, A, BRAkES, REEHT, RFEC, MU, BEE
1. Bk Ak =R R IE A R SR A E WM E S TR E, BiE 201306;

2. BB ARAF, W AR 610041;

3. TR BER A H R BFAT BE, WiTT T 315012

WE: s R RS RS RS R HEG H 3R 3 IR R SRR AR NS A 7 M ROR AT T 0T, It
TR R0 2 08— A Al 4 R S S I T B ARG I T 4% R e /K A e R B R LA b Sk B o i AR b 285
12 JA R FRFE S0, MAH . AP FE AR TR R W R SRR TN A AL, A5 RR I, BAEany
BRI 22K O e | RS+ R | JRHES 41 . MR R HETS R A Rk A s
fiff SAE A5 I 0T e, LA L AL B A A5 I B R I, ICHE TS sl SR A R G A AR AR IR B K Ak Rk
YT 2-MIB #l GSM &t X B B AR LA o SR ) T & ik e, 2-MIB FI GSM 4351l 1A 5] (0.67+0.02) pg/kg il
(0.870+0.018) pg/kg, 1MiEHETS +M LA AL G LA T F0R Y T & A & RS, 2-MIB Al GSM 4351k
(0.31£0.02) pg/kg F1(0.53+0.042) pg/kg, 45T, ETAEMKEFMIE T, AE A EHES ML ELE G, BEIK
PR A o SR Y B, e A T (E .

XA DA, FIMRG Sk £RE; WIS

FES>ES: S96 XHAFRERS: A

o 5 B AR IR AE AR K . RHETS (0 R
e E, AWM. BE . HEERE R — i
AT, IXREAAN ) 1 b A A Y R
IKCEAL L R s 2 21, [t T B R dA
PIFR SR VR B 1 SR T, 7 A AR ) R

| 5 A MR 1) S DL B R L R
[ (2-methylisoborneol, 2-MIB)#l+ & % (geosmin,
GSM), IX P2 W it 2 7K A — B 2 D) R il AR
P28 . 2-MIB Fl GSM 1 7K b IR, 1] 1
435K 5~10 ng/L Fl 1~10 ng/LP, 75 Py rh s
BB E 29K 0.6 pg/kg F10.9 pg/kgt 4, ke
o X 7K 7= i i ST AR K S, R R A T
RN ERZFNED,

K AR R K 22 B8 MR ) T2 9 s A,
T HEAE S SRR R A A M R O FRE A
FE | FRATHEHEA KR, SBUKHE SRR

S BHEA: 2017-02-13; 1&iT HEA: 2017-04-08.

XEHS: 1005-8737—-(2018)01-0108-08

FERE R, B AR IR A K B, 3k O i PR
MU R T T R A, DR A b
KPRE SR ER A BB fif t 2 P £ 5 R A1) S
B JRHETS R AT DIHERR MR A AR I IS, IR
SRR B SR ER R JRAERIIE 22) iz ]
TIRGE M IE TCHLE FRER I BR, AR P2 AR )
AR

P, AT 5 3 FH i HE TS A fa s 3 42
TR, A X B AR ARG KB 7 RCR
SRR TS BRI, LIRITA R IR R e
AR A £ A Hh S R o i B Al A5, i fl
Bt IR AR SR R 2 Al

1 W5

1.1 L&t
SCUSAE DT RS I SR S e, W

EETE: BWZE G SE-EHEAR O H (222889); il BB IR w4 1R A
EZRI: IL(1992-), B, BAIEWIRA, WF5E05 ah fa2iA 8 555 B R . E-mail: mkaizhang@sina.com

BIEEE: XVFF, 8lZd%. E-mail: Ip-liu@shou.edu.cn



5514

SRELEE: B AR AR R B R GO 7 IR B S R o e 1) R TR 109

e FEETE 124 5 mx3 mx1.2 m (K x5& x5 A 7K
Yerirf sy 4 A XPRRAL, SR A A | JHE
S, RHEG IR B AR AR YN
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Tab.1 Growth performance of tilapia and water spinach cultured in each treatment

st 4 JEEHETS 4 JEHETS SR 2
o I g Xof B 21
YR bR tilapia-water spinach sewage discharge sewage discharge and tila-
control . . . .
integrated group pia-water spinach integrated
B HEAn tilapia
V)T /(g/JE) initial weight 54.54 54.54 54.54 54.54
23 /(g/JR) final weight 407.47£8.08" 478.57+£14.96° 428.27+17.26° 461+10.47°
¥/ (kg/m®) biomass 3.67+0.07° 4.31£0.13° 3.85+0.16" 4.14+0.09"
e e K2 (0
%*'Eit‘ #/(%/d) 2.39+0.02° 2.59+0.04° 2.45+0.05° 2.54+0.03°
specific growth rate
14 H 2K /% weight gain rate 5.11+0.12° 6.18+0.22°¢ 5.42+0.26° 5.92+0.16°
TE15 /% survival rate 100+0.00* 100+0.00° 100+0.00° 100+0.00*
THHL R KL feed conversion rate 1.19+0.03° 0.99:0.04° 1.13+0.05° 1.03+0.03°
ZE3% water spinach
N > EL 3
H7 R (eg/m’) 0.600.04° 0.69+0.03°

net production of water spinach

HE: AT bR A ) 5 B35 2R 4 1) A I 35 1 22 3 (P<0.05).

Note: Values in the same line with different superscript letters are significantly different (P<0.05).
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221 AREFERZEHKE. pH. BEIKTHE
RO IAFEFE RS, KR pH FIE A
AR ARG B . A Rl OL, FRGE I R, KR TE
29.8~34.6°C ik 5, £ 42 % A & (P>0.05, K
la); pH 7F 7.00~8.77 #3), HFfE F=FE AT IELR,
BT, K25 AW EP>0.05, & 1b); HfF
AT RAE 6.02~8.06 mg/L Wsh, HFEEIRmIMIAY
SR, B TREE o), BRI G BCHES 052
2019 DO 25 T HAth 3 41(P<0.05)

222 ARFERGEHKETHRESE HE 2
AL, B SRR IR, WA SRR RS
B Y R A, H o R 4 A RS R R R T
25 12 AR R KA (0.290 mg/L), B E T
HAth 3 41(P<0.05), i i HES ol fa 3 3t A4
FAREAT FEAR KA P A A VE o HETS 4 A
S 4l 2 ) 22 S5 OR B i (P>0.05), (HY 5
Hels -+ St A 41 47 1 25 22 55(P<0.05)

223 ARAFEREZHKEERESE ME 3 1]
VLA, XA A& ik E] 1.536 mg/L)
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Fig. 4 Variation of 2-methylisoborneol (2-MIB) in water in
different culture systems during the trial

232 AEFEERZKEHREKEYE GSM &=
I 5 AT LLE Y, X IRZE H GSM 1Y & =
=T HAL 3 2H(P<0.05); HJEHES4H GSM 1) &



112 Hh [ K R A

525 %

7K GSMik & /(ng/L)
GSM concentration in water
—_—— N N W W B
SN O WNO WO Wn O

12

4 8
SRAEH}[E]/week sampling time
& XJ BB 4 tilapia monoculture system (control)
B £4 3235 /]: tilapia-water spinach integrated system
8 JisHES sewage discharge system
B iSRG+ AE
sewage discharge and tilapia-water spinach integrated system

B s KRFEFE ARG KB RHRY R GSM & /1 b
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Variations in output and the off-flavor compounds geosmin and
2-methylisobor neol in different tilapia cultivation systems
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Abstract: This study compared the effects of four different tilapia cultivation systems (a tilapia-water spinach in-
tegrated system, a sewage discharging system, a sewage discharging and tilapia-water spinach integrated system,
and a tilapia monoculture system as a control) on the variations in water quality, tilapia production, and off-flavor
contents in water and tilapia in June, July, and August 2016. Using gas chromatography and mass spectrometry
(GC-MS) based on microwave-assisted distillation followed by purge-and-trap, the off-flavor compounds geosmin
(GSM) and 2-methylisoborneol (2-MIB) were determined in water and tilapia tissue. The results showed that pro-
duction in the tilapia-water spinach integrated system was the highest among the systems examined (P<0.05). The
contents of ammonia nitrogen and nitrite in the sewage discharging and tilapia-water spinach integrated system
were significantly lower compared with the control group [(0.67+£0.02) pg/kg and (0.870+£0.018) pg/kg]. In addi-
tion, the concentrations of 2-MIB and GSM in the muscle of tilapia in the sewage discharging and tilapia-water
spinach integrated system [(0.314£0.02) pg/kg and (0.53+£0.042) pg/kg] were significantly lower than those in the
control group [(0.67+ 0.02) pug/kg and (0.870+£0.018) pg/kg, respectively]. These results indicate that the sewage
discharging and tilapia-water spinach integrated system reduced the accumulation of off-flavor compounds in wa-
ter and tilapia muscle in an intensive tilapia farming system.
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