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Abstract: The concentration of two kinds of secondary metabolite-muddy odorous compounds ( geosmin and2-
methylisoborneol ) of algae and actinomycete in intensive cultivation ponds of saline water in Tianjin were detected by
coupling solid phase micro-extraction with gas chromatography-mass spectrometry, the degree of earthy flavour of fish and
biomass of the algae and actinomycete in the ponds were determined at the same time. The tripartite relationship ( the
concentration of geosmin and MIB, the biomass of the algae and actinomydete, the earthy flavour of fish in the ponds) was
researched. It was found that geosmin and MIB existed in all the ponds, and MIB was the major odorous compounds with its
concentration from 0. 33 ng-L ™" to 5302. 70 ng-L™". The concentration of geosmin was less than MIB, it was from 0. 29
ng-L™" t0 12.10 ng-L™". Algae of six phylum and ninety-four genera was determined in the ponds with its biomass from
0.07 ng-L "t0 186.48 ng-L™"', and Cyanophta and Euglenophyta were dominant species. Four genera actinomycete with

gross biomass from 0.01 x 10* ~1.50 x 10* ind.-L~" were found in the ponds and Streptomyces was dominant. It wss found
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that MIB in the intensive cultivation ponds of saline water in Tianjin was mainly produced by Oscillatoria princeps and
actinomycete. It was also found that the occurrence of the earthy flavour in the fish and in the water was not at the same

time.

Key Words: off-flavour; geosmin; MIB;algae; actinomycete; saline water ponds

RERREIFBEEN RN A, FAMKEREE2 ~5, BTEEKEH, FEAXHFER LR L
JE SV, FEOK = BB M EA RS S E A B RE S, B H 2523k, B LERKHFRESR,
EAMR RS EARITRAE M 1Rk R TR K b BB B 400 B R A R 7= 4 2-F 2 7 3R
( MIB,2-methylisoborneol ) Fl - BBk 2 ( geosmin ) X FFH Tk B B B ARk g IR ', EERERN -
JES BRI B T —2eBt5y, TEEPE L ESERM RN T E R A AR REREARD &y wE, A
S PY A K AR SR B R A U0 BT BEER K SR A T K MR S R R, X BEER K 3R B K e G £ R
SRR LR E R, ASCRAERAH T E T RERE KSR A NP - Rk R A MIB §vk
B, AR E R T SR A B R R B K A R YRR SEA R MR EN X R, DR
K& FERY AR E SHREAFWRBEERR, B A F KA MK RS . B8 FK ™= 5 AR
BHARERMERIEKE
1 XBH*
1.1 FEmRBRE

ARETAEXIUDK=FEA R EF XK= R g X BIAK R &%8% 1 N KR at
HEEHRITHEARE, NETF B, REEES—EKE T 0.5m, ZEAHMMNF LB 1L K, BRAE&H. Al
HE#10.33 ~13.33hm” JKIE 1.5 ~2.0m, REIRFH R RE M Crenopharyngodonid ellus F1#8 Cyprinus carpio,
4 =87 10000kg-hm 2L} |,
1.2 &5

+ RIRZE (Geosmin) ¥KE N 100pg-ml ™", 4§ 99.9% ;2-F 7 HBE (MIB) ¥ F 2 Img-ml ™", 4 KT
98% ;2-5¢ T F-H & FLl 5 ( IBMP) Fll 2-isoprophyl-3-methoxy pyrazine( IPMP) i ¥ 99.9% , LA b 4 FpFrUEMR
)% a3kl , MIB 1 IPMP Ity B Sigma /A 7] , Geosmin 1 IBMP Ity F 35 [ SUPELCO A/, HECAEES ., &k
#1(NaCl) A 53Hi4k , F FRIAE DAR Y o 450°C HLKE 4h, 47K Ak E % BIEA R4k
1.3 WE
1.3.1 KBS E

KGR COD. A BE . BB Bl I GB11892-1989 , GB7499-1987 . GB11894-1989 . GB11894-
1989 # &M , pH EL B IR ¥ K F§ HACH sension156 BRI E (0K 1),
1.3.2 FIFERFIRLEMNE

IR R B RS i % B FE BRI SR BT

TR B BE I RE : B 0. 1ml 0. 5% BIZEBHA RN ARRN 10ml AR, FEAMRSI)E, UL 10 FERBERE
IKFERBEZE 107210 F1 10 R BB 3 N EE, BHARK] SRR 28CTABERTd A, HE
MEARRERE TR HEZAKTHEHEE,
1.3.3 +EFHERYENE

IKEERE S5 BEAE 125ml B DA, =B S =4, RIRAREE , 14d X LIER R YR E e &, FHR
25 B AR B -SRI K B R R — R R IR BEEOVR . Trace 2000 £ GC-MS X, |2
B, K 3m, 42 0. 25mm, fEJE 0. 25um, J&W A& #2144, FEREEFERE(2cm-50/30pm DVD/ Carboxen/
PDMS ) F1#% S11 $E 25 ( Corning Model PC-420) ty § SUPELCO A H],
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Table 1 Basic situation of the experimental ponds

Wk WERFE - KR (C) DO S COD NH, -N ™ ™ Chro-a
Ponds ~ vestisation  Water PH g L) Salinity  (mgL) L-1) (mg-L7!) (mgL-') (mgL)
time temperature me v me (mg-L™") me me me
o 2006-04 11.0 8.0 9.2 5.0 56.3 0.7 4.0 0.8 0.1892
ﬂ}gfﬁ? 2006-07 25.8 8.4 7.5 1.5 34.3 4.2 4.2 0.4 0.0799
2006-10 14.1 8.6 6.9 3.4 36.9 2.0 3.6 0.4 0.1048
company
2007-01 1.5 8.9 2.2 4.0 40.8 1.1 3.5 0.4 0.0511
TEAER  2006-04 11.0 8.0 10.8 5.0 24.4 0.3 1.0 0.1 0.5678
¥4 XiQing  2006-07 25.0 8.3 3.4 4.0 37.2 10.3 5.4 1.2 0.0104
fisheries  2006-10 15.1 8.6 7.5 4.3 4.7 3.1 4.8 0.3 0.3350
bureau 2007-01 3.4 8.3 0.5 4.0 40.9 5.2 5.7 0.9 0.1251
HEAKE  2006-04 12.0 8.6 9.4 4.0 75.6 0.8 5.4 1.0 0.0270
it 2006-07 2.7 8.7 8.7 4.0 27.6 0.4 1.1 0.1 0.0267
TuanBo  2006-10 15.3 8.4 8.5 3.7 18.8 0.3 1.0 0 0.0090
reservior  2007-01 5.1 8.2 10.7 5.0 20.0 0.5 1.5 0.1 0.0243

1.3.4 BNFHREELE

SRFSCHER 7 B9 B
1.4 it

SR A SPSS11. 0 A= 8 it 844 o
2 £R

2.1 EFEHokAaMmP - RIRES MIB H¥kE

W2, HRBRE R MIB 7 3 ANZEEh/K &t b 2 A 1, W B 43 12 0.29 ~ 12. 10ng-L™" 1 0. 99 ~
5302.70 ng-L™', MIBZE1 17 B8R ,10 ABAK; L RWKEET A1 AGEE,4 ARMK. —HWKE
H.(MIB/ Geosmin) 0. 6 ~1433.2 ,MIB ¥k B R T L RRBWRE,75% By MIB IR E ST L RIREHK
&, B 50% g e p — R A 2 10 R, TR R E X B UK At o B R B SRR Y 2 MIB,
2.2 FEEKAEN BT IFEEARA R

2R 2, g At R B2 6 1] 94 & , b ik B[] Bacillariophytad J& , 4t %] Chlorophyta29 J&,
¥ ¥ Cyanophyta30 J& J2 &[] Cryptophyta3 J& .#R¥E["] Euglenophyta20 J& .4 #&["] Chrysophyta3 J& , #REE[1FI
W R, FIREAEEY R 0.03 ~186. 48mg L™, il M 3R] 3 AN B MR E, BAEY
£0.01 x10* ~1.50 x 10*4 L' @iE4EESEE Streptomyces . /N L. FL B JB Micromonospora 1 55 #tHi 6 JB
Actinomadura, SEE B R AN P ELEF , X MM E B4 Y8 TR E AT 90% .

SPSS Geit i B , B HUK A+ KRR M MIB 58K BRI Al P EHRE S5 MIB
Wl BEEMRE, TS HRREEETX, SARIFESY BRI E L RKEA MIB FEEYOR, XF 2006
4 4 A3 2007 4F 1 A AR EEEK A IR R MRF BT (R 2) , TR REEH KA M P EE
5FWRYIE (MIB) G X R 1 325 i E B Oscillatoria princeps M

SPSS Giit il AN , FEER K A K b BE SR B E R Fr MIB ¥R & AR,
2.3 FHEARTEFRNRELE

3R 2, X BEER K B v vh SRS ) R A R A HEAT T EBREVE TR G R, — R A M E SR AR ) B
BETEFKR,
3 g
3.1 ZFEKAEN P L RREF MIB B9 &7 R

T REREM MIB Bk kb % WA ESE R L RERRYER" . BAMILRRKAMPIE %R
BMY,  RRBAEWARE SN P R A7, WE D 1.22 ~35. 58 ng-L~", MIB ZEH5 4020t sP g o , Wk B
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1.39 ~6.00 ng-L™", A3 ZEih /KA M d i 3 Rk ZF0 MIB 9k B 4> B2 0.29 ~ 12. 10ng-L™ "1 0. 99 ~
5302.70 ng-L™", = # ¥k B¥ . (MIB/Geosmin ) 0. 6 ~1433.2,75% i MIB ¥k B & F - BBk E, B
50% il £t — VR B AE 22 10 REEE T, T 0L MIB 2 XM X b K A i EZ R R R .

PR AF AN (7 A6 FIFEER S AR R RA 31.71 mg-L™' ,{B MIB ¥ ¥ &1k 5302. 7 ng-L™' i
FIHEXLERENIIEA R MAEF K™ Ragai(1 B 0eFirsEsd Y& 186. 48 mg-L™' 71 176. 88
mg-L~") MR MIB ¥ EE R A5 97.56 ng-L™'f149.10 ng-L~' B & R/5H & A M+ MIB ¥k B 50 ~ 100 £,
AT PRI RA R IEAR 7 AhAaREREUEERAE, MEWEAMPLRENE, EAMHRR
FU BB R E Y RS WL EABR WS R R o ARSCHERBIE & it o R s A
BB BB EFRAEE YW, Fit,IEAR 7 AhamPREABRERS, 55 1.5 x
10*4™ <L~ A SCHR v th e A g Kk b MIB ¥ B S AR B SR B L . BRARAER M HA7E RS
IKEMX —ERFAEET MIB 2R L K E B F 2R AR,

HARE , B REHKEPREEYARED, ARSI FE KA WP B EE T TR, SR BRERK
B SEATHBAEFERAER . FERAEAMPRLARELRERE N —, FERZHLREEER
B, MEERAK RS E B IR RA R B A A ENAEY B ER SR TN, ERRHE
P+ RBRE T, Gerber S R7E 1964 4258 MR Rl MR B 00 R BV P R BUH T Rk R, it an & 2 A8l
NREFORHHE— 255 I A MR R L RRRN R, R EEMEAE L RRE T RERRKXH(0.03
~5.8mg-L™") IR E 4+ RR B REBOA TR RIRER R ™, AchXMrER A+
T RREWRE SHEE TR, X RERH TAEZEIMFOKES  IMRRERB NE 2%, S w2 M P ik 5
BRI LA K+ RR RT3, 36 U R T 70 5 e i) K XK kb v+ Rk R = A B TR D

AR A XA K R BE R AT, BUR TR BE F1 MIB WA, R A E B E R BB M, I
SR E] MIB B¥REE T WLAE R X 4 1l 77 K AR R BE X B K R R — e B
3.2 AN RRYIAKESHFHEAFRNXR

Bl FRY R E R ORAT, R A T ER A RRERN, WIEAF 7 A AT s MIBRE RS
5000 ng-L~'Lk |, 8 PIFFERME R, MRKFTREYFSEHARBENTEETK=REE 7 B MEHEK
FE 10 B (MIB ¥k BEE % 4.8 ng-L™'f11.03 ng-L ™" ;Geosmin ¥k EF ¥ 1.1 ng-L™'f11.76 ng-L™") , BHIHFAE
BE TR, BT LA MoK PR R A R R R4 R ( Geosmin 1 MIB) & B AFEIEM R R R, KRR
B RNFREEARFE, —H RREBFHE SR,

FIH A RWE B KL RA MR E A EERANBRERRNREEEAELT 24, X 5KEH X
BEARN WL R RY R TR KA TP A R B R AR, IR AR E, P71k R AK
PRt B BB AR IR — 2 R K PR B R 45 P 4 B T K R A A B R R R Y SRR
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