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510 J ], 754 XL #E 15 A2 A
FRIHAT KRR R, Horp A4 3 b /K % 9751, 6
AENTARFRGE (% A G SR TRE ) Tl 6 Ab K
TR 5 1R SCE X BEALZE SR 7 4, Kb 44 1
AETK ESR TR AN 6 ARKE IR M o KA SR 4 TR HE B
JKIER 0.5 m, SRR i R 4R J5 1 il 75 28 8 R S
B, =20 CHMRAE, T AfA
1.2 ZLEHHE

H4 2-MIB 1 GSM 7 Foft s 9 ity J52 775 9 S5 A4 AR
TRAE K B AS 21 2% e B 1 b E I 35 K, Bl
J5 PR BT B LA 30, W BE A3 1.5,
10,50 100 pg/Lo HUS5 mlL i3 i A AT AR 2
BTV, AL A R 6 W, LA R
Jovie B2 Ay 5 AL b, U T AR Ry 2\ A i 22 o) A
2o AERER A SME 10 /L, K0 5256 J7 35
MR RSB RE . FERVKAEIRCS mL AT ¢ &
PRI 58 TR, A AU PR T A L e AR
AR E AT 0T
1.3 KNERIEE

WA= 478 45 266 R i 4l AU R 3R
(99.9% ) ,FHEE B}~ Trap9;25 C FKF] 11 min,
WCA I 2 40 mL/min ; [ RHAR BT IELEE 180 °C, i
BRI 4 min s AR EE 200 °C, AR INFE] 20 min,
PR SHS BRI

GC-MS 4347 2514 g« f 3 AL AL 5. HP-5 (30
m x0.25 mm x0.25 pm, Agilent19091]433) , A
SR UREERE , FERE RS O 220 °C a4 40 C,
%?}# 2 min; Z J5 P4 20 C/min @%@{iﬁﬁ%ﬂﬁ%
Z3RF| 220 °C L4522 15 min, B EE 230 C,

VU AT EE Sy 150 C, 45 FHRE 280 CL 20N
A R(99.999% ) , i 1 mL/min; SR BT
VPR 707 2 B 0E m/z 95 O 2-MIB g HRFE B
T, i EEmtE] 6. 48 miny;m/z112 5 GSM 5E &= £ 1E
B, I E 8. 08 min,
1.4 HUEHW

SR SPSS 18 B A% DA% 1 S S E5 s 26 1 7 5
5 22500, et 25 R DA £ AR 2 (x =
SD) IER KR, B B E MK P <0.05, LU
Excel THHIERIZ,

2 GRS

2.1 2-MIB F1 GSM %54 iR B+ fm i il 45 SR

1 BoR T AR A R S8k
2-MIB5 GSM ) TAERNZE 4> 5 y = 290. 84x +
298. 89 Fll y =66. 108x +78. 78 , HIE A% (r) ¥k
F0.995, [A] e 25 M 87. 3% % 103. 8% ; 1l
FE T 10 pg/L #EET 2-MIB F1 GSM i A5 X 4
2= (RSD) , 735k 4. 7% F1 4. 3% , ZH45 R F%
iAo TR T Py ihalll Fre

5 7.8 AF110 H #iiE) 3 FhagE gy oKk 4
H1 2-MIB 5 GSM ) f il o 45 2R L3 2 Fnak 3,
HA S B K R sSAR K 2] 2-MIB F1 GSM, /%
POKPERFE S AE S HARKI H GSM ., FEA H 11
B, 2-MIB Y B A5 fk F4. 57 ~65. 61 pe/L; e
H GSM ¥k FEAS (b R2.93 ~11.77 pg/L, BT
SRAFEHYE AL 2 A, A M AR ], PR ok 3 B
HNZEFBK.

%1 PT&GC-MS ZZHS KR
Tab.1 The selected ions, retention time, linearity, recovery and relative standard deviation for PT & GC-MS system

aiKY| P T PREH I ] LIERR B % AR b o it 22
analyte selected ions RT/min linearity(R) recovery range RSD/% (n=6)
2-MIB 95 % ,108,135 6.48 0.9976 89.9 ~103.8 4.7

GSM 112 % ,125,97 8.08 0.9972 87.3 ~98.2 4.3

T = N RS AR 7

Note: s Target ions for quantitation.

*2 FEEREFEKAMEH2-MIB XFESH

Tab.2 Concentration of 2-MIB in the different tilapia culture waters

FEEH FRIAZET 2-MIB &/ (pg/L)
area types HH May J\H August + A October
W E Wenchang K575 intensive culture 9.34 £5.02 15.17 £7.48 14.89 £8.01
W E Wenchang JK J%E reservoir culture ND ND ND
%44 Maoming ¥ 5% intensive culture 16.33 +12.09 23.20 +10.92 24.84 +12.33
%44 Maoming JKJ# reservoir culture 5.14 +4.77 7.56 £3.38 6.84 +5.97
%44 Maoming 7K integrated culture 29.59 +6.41 46.57 +11.34 43.69 +16.77

T :ND JgRA ]

Note : ND means no detected.
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*3 FEEAFEFEKES GSM EEN T
Tab.3 Concentration of GSM in the different tilapia culture waters
FEFE Hh FeFE T GSM &5/ (ng/L) GSM content

area types TiH May J\H August + H October
3 E Wenchang 5 7% intensive culture 2.71 £2.21 3.31+1.92 2.86 +£2.24
B Wenchang JKJ# reservoir culture ND ND ND
%44 Maoming i 7% intensive culture 3.08 £2.57 4.64 £2.98 3.78 £2.99
%44 Maoming JKJ% reservoir culture ND 1.27 £2.19 2.28+1.99
7% 4% Maoming 74K integrated culture 5.77 +£3.44 7.22 £1.80 6.28 £4.45

T ND AR

Note: ND means no detected.

2.2 JkfEd2-MIB 2257 AR (B E . FE
AKX R

Xof bl = 2 SR A AR K A o 1o 24 2-MIB 5
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AP Z A fAAE R 5 25 5% (P <0.05) . %
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4 SRR S A 5 8 A ZRIFEAE B3
255t (P <0.05) Ak, HAb 5L P E8AE A [ B[] Bt
ZIGFA R R 2E R (%K 2) .

SRRV IR A 2 23R Oy X, 4 Al
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15.17 pg/L, B8 ¥ T 5 &, (H 2 R B —
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g 60 m5HMay o©8HAugust ®=10HO0ctober

=

d‘-‘“ 50

2 ¢ 30

8
-g 20

Efuw

Tg 0 : =

a2 KR KEFRE SEARFREH
8 intensive reservior integrated

aquaculture aquaculture aquaculture

1 FEELREFEEXEKE 2-MIB JREEWL
Fig.1 Concentration of 2-MIB in

three types of tilapia culture waters
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AKX R

AR 3 AL 66 AMFEA R A 56 4
bR AP EE R GSM, 5 84.8% , Bk 5 A YK
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Fig.2 Concentration of GSM in

three types of tilapia culture waters
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Concentration and variations of odor substances geosmin and
2-methylisoborneol in different tilapia culture waters in south China

ZHOU Menghai', LI Kang', ZHANG Wenbo', YU Xuejun®, ZHAN Jia®, WU Zongwen®, LIU Liping'

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,Ministry of Education ,Shanghai Ocean University ,
Shanghai 201306, China; 2. Ningbo Academy of Inspection and Quarantine of the P. R. China, Ningbo 315012, Zhejiang,
China; 3. Tongwei Group Co. Lid, Chengdu 610041 ,Sichuan, China)

Abstract; Off-flavor in cultured fish has been causing more and more attention. To learn composition and
concentration of off-flavor substances in tilapia culture waters under different culture patterns, this paper
monitored concentration of geosmin and 2-methylisoborneol, two main odor substances in water by using purge
and trap pre-treatment with gas chromatography-mass spectrometry ( P&T-GC-MS). 7 farms including one
reservoir and 6 intensive culture ponds were sampled in Wenchang, Hainan province, as well as 15 farms
including 3 reservoirs, 6 intensive ponds and 6 vertically-integrated ponds ( pig and tilapia) in Maoming,
Guangdong province in May, August and October, 2013. The results showed that 2-MIB is the main odor
substance in the waters, and the concentration in water ranges from 0 —65.61 pg/L, while concentration of
GSM in water ranges from 0 —11.77 pg/L. In the three culture patterns, the concentration of the two odor
substances in reservoirs is the lowest, followed by intensive ponds, whereas the integrated ponds have the
highest. There are significant differences between two culture modes (P <0.05). There is no significant
difference among culture months and sites. The results indicate that different culture patterns could affect the
odor components in water. Sources of odor substances from vertically-integrated ponds are more complex,
which are easy to produce off-flavor.

Key words: tilapia; off-flavor; geosmin; 2-methylisoborneol ; P&T-GC-MS
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