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Determination of malachite green and crystal violet residues in
aquatic products of Shaanxi in 2013
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2 Shaanxi Province Center for Disease Control and Prevention , Xi’an,Shaanxi 710054 ,China)

Abstract: [Objective)] This study determined residual levels of 4 veterinary drugs in aquatic products
in Shaanxi in 2013 to ensure food security. [Method]) A total of 120 fish samples for 16 types were collected
from wholesale markets in 10 cities of Shaanxi Province. After homogenate was collected, the veterinary
drugs were extracted by acetonitrile and cleaned up by neutral alumina. The concentrations of total mala-
chite green and crystal violet and their metabolites residues were detected by ultra-performance liquid chro-
matography-tandem mass spectrometry (UPLC-MS/MS) and qualitatively and quantitatively analyzed. The
total detection rates of 4 veterinary drugs,detection rates of 16 samples,detection rates of samples in 10 cit-

ies,mean levels of veterinary drugs residues and the detection rates of mixed veterinary drugs were coun-
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ted. [Result] The total detection rate of 4 veterinary drugs was 4. 6% and leuco crystal violet was not de-
tected. The detection rate in 16 kinds of samples was 15. 8% ,and those of spindle edge fish,trout,carp,cat-
fish,and grass carp samples were 100. 0% ,100. 0% ,33.3%,15.4% ,and 11. 8% , respectively, higher than
the mean level in China (9. 0%). None of veterinary drugs was detected in other 11 kinds of samples. Vet-
erinary drugs were detected in 9 areas except Yulin,with the highest detection rates of 10. 4% in Shangluo
and Xianyang. Various veterinary drugs were detected simultaneously in the samples from Shangluo,indica-
ting abuse of mixed veterinary drugs. [Conclusion] The detection rates of 4 veterinary drugs residue in a-
quatic products were not high in Shaanxi Province. However, the high presence of drugs in carp,catfish,and
grass carp samples in 9 areas and mixed abuse of veterinary drugs poses potential threat to human health,
which high attention should be paid to.

Key words: aquatic products; malachite green;crystal violet; veterinary drugs residues determination;

Shaanxi province

L % f1 ¢ (Malachite green, MG) H1 4% & &
(Crystal violet,CV) J& T =K H BE 2 Wy i, J& 45 2L
T G Rk, B PR B B AR AR T
TE 7K 77 37 58 Fl iz i ok A8 v A S 3K e 3R AR R Al
F s LA 6 .28 7K B2 0 02 IR S a7 2k o SE K A
KRR . MG &2 —Fhafi A &8 LR @
45 AR AL 24 FR Sy Y R A R =R T B (T
phenylmethane) , fk 22 A C,s Hys CIN, , 538 T K .
HBE SRR KIS R gk, CV & — Rl
A 4 G IR gk o A A2 U Cos Hy, CING
5 EAG0E WA, —FHFFEALEWENE, T
LLSE 2ok £ ) 5 Al D )8R P B R Bt A3 7 )
et fL 48 f4 &% (Leuco malachite green, LMG) i &
P4k 5548 (Leuco crystal violet, LCV)™ | 33X Wi # &
PEAC W) B A B 1Y SR IR M 7E 28 IR 7 2H b AR
AR 2, B 0 iR E AR L A W AR
L B R B MG CV,LMG, LCV [ fL %5
REH—— = 2R W — R BUR Y ot . 2R 5 2 L Ak
R IR R S AT R T L S R e R AR =
HBOEH X EMERAR B RIEREY A
Mo 3k 2R 2 A LA A e PR A
AR H AR AR DU ROCR U s — R AEIR YT 2K
KB 5 T 25 RN A B 1 A AR AR

H i, 36 B g K H A Fn B 0917 2 B A8
e MG #1 CV 7 i A T2 2001 45,
TECTC 2 6 it vt 1 25 9 48 0 o D) ) CAROl A7 Ml A v
NY 5071—2001) 6 MG 1 g i FH 2% FH1 25 9 5 2002
ARSI MG F CV B CE S 3h 45 F i
By R HAL S E R ). B 2006 4 JF 4R . 3 E
AR N B A : vl GO 21 = S i AR i1
RIS 55 b IX i 22 40 38 7 7K 7= b MG/ 5% B8 1

Bl R RETH AR SRRt MG H R JLAS T
HIR % H 6. 5% ~23. 2%, BT 45 Hb ik oy i
H L K IR TF A K ik AH ED R K 7 R A
fh G fn B B AR O Y R R SRS,
2011 4RIy FR L FR 0 £ b MG R AR 9 0 1
WA D G B il £ A AU e -0 B 7 4 L T R
T FRF A MG CV I T AR .

XtHF MG FCV BRI A 1 2 AR 1 J7 i .
o RAOBAR €35 12 L 0 B A1) RIS 125 L ()62 3R P AR I
T2 0 % 1 L ROAR £ -2k S 1 B S 0 L
R0 1% -5 S ARG T 4 9 VR 0 Bk AT
{H 3 86 5 25 1 7R B | S B v AN o Al IR AR TE AR
B Z AL R RCURCR £ 3 X A i A v A SR L 4R AR D
DR BB BT AN T HERf PR 1. T R K
WAH £6, 3% - 28 Bk i 3% 3% (Ultra-performance Liquid
Chromatography-tandem Mass Spectrometry, UP-
LC-MS/MS) J& T 48 0 i J ke ok iy — Mg AR Lok
=R G DO A AT B R 1 B D A I 8 L AU
REOBAH €2, 3% 11 58 S AGH I 25, T ¢ 45 AR 8,13 s TR 1Y
S3 AT LR A B R S R IR ) e R L R A
JE R B REBAF M 7E AT H AR Ak & W 1Y i P L E
3T

AT 3 3 B ALl A 0 AR RE SR e Y
UPLC-MS/MS J5 i X BEPT 4 10 A~ w7 7 8 K ™
i MG CV RCHAR I ) 0 5% BE E A7 400, JF 647
WIS BT L DL T figk B 78 48 T A K it i 22 AIR L L O
AT G W I AR R AL SR I 2
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1.1 FEMHESRA
UltiMate™ 3000 ## & %0 AH (235 1, 3¢ & Di-
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onex /Al ; AP1-3200 = 5 PU A FT i 3% 1 . 35 [ Ap-
plied Biosystems /A ] ,

FLAE A SR E S (MG | Bk £L 48 17 2% b o i
(LMG) (45 f 22 AR 1 5 (CV) | B PE 45 5 %5 bR o &
(LCV) JfL%E A R N AR br 1 i (d5-MG) [t fL4E A
2k N AR b U B (d6-LMG) | 25 Fh 48 9 R R 1 i (d5-
CV) Btk 45 i 28 bR AR e §b (d6-LCV) L 4l 99 %0
%[ Sigma-Aldrich A #]; H IR . L0 &R 5 - 3%
afi, f8E Merck 28 Al PR SRS A BN, 35
Supelco 24 H] ; Millipore A10 4li 7k & 4t . 35 F Milli-

pore 2N H],

1.2 H&kiESLE

L2.1 R A R4ESEE GG W R
SE B W I R AR 2 25 G PR VE AR 2 U R TR K
S HE SRR AE RN 1 A3 A A O R VS R R
FE L2 P T BRI R T DL R AR AR 5 B 10
AN W0 A, SR FH ML At A R SRR A 2 A 1
Xof A W T B AL B 2 A Ak A T 3 E AT BE AL R
B FRE SRR G o5 et R fn B 40 25 2 M b b A
BT R R FEHaZIE 16 R 120 O FE 5.
KRR G S BV B I B2 ] S A . A5 T R
FE SRR R B LR 1,

R1 2013FEHBEH 0MTHEKTRREERNTHEEHE

Table 1 Species and number of aquatic samples collected in 10 cities of Shaanxi in 2013
B il G [ERE:S B H JFH FAG v % TR i1 I 2 it
Samples Ankang  Shangluo Hanzhong Weinan  Xianyang  Baoji Xi’an Yulin Tongchuan Yan’an  Sum

B A Grass carp 4 4 2 3 5 2 3 4 3 4 34
£ Carp 6 4 2 3 4 1 2 4 3 4 33
41 Crucian carp 0 2 2 3 2 0 2 2 3 0 16
i ft Catfish 0 2 2 0 0 0 0 2 3 4 13
fifi fti Chub 0 0 3 3 0 1 1 0 0 0 8
I B

(‘j}zoiﬁ pompano 0 0 0 0 0 1 1 0 0 0 2
¢ B

ﬁ\l‘t;:rlll%ﬂlose block bream 0 0 0 1 0 1 0 0 0 2
fifi ff1 Bass 0 0 0 0 0 2 1 0 0 0 3
[t B% 1 Mandarin fish 2 0 0 0 0 0 0 0 0 0 2
%4 Tilapia 0 0 0 0 0 1 0 0 0 1
#3511t Spindle edge fish 0 0 0 0 0 1 0 0 0 0 1
fif 47 f4. Ribbonfish 0 0 0 0 0 1 0 0 0 0 1
Ijii;ﬁyellow croaker 0 0 0 0 0 1 0 0 0 0 1
fi% £t Haddock 0 0 0 0 0 1 0 0 0 0 1
I(E)[;ﬂgiout catfish 0 0 ! 0 0 0 0 0 0 0 1
fif £ Trout 0 0 0 0 0 0 1 0 0 0 1
1t Total 12 12 12 12 12 12 12 12 12 12 120

1.2.2 #&RBPRAAL BOFERTEHS 50K
BAFREC 5 g FEGY T 50 mL BWORLES .45 L W8 i 50
pL R A R AL ZE N bR T, i AR BUR 2 B 25
mL,BiER 4 2 min, 10 000 r/min &.0 10 min, I
B LW T 100 mL BEES B .04 L Frid Ak

FH 5 mL & i 16 4k H ok A AR 2K U 7E A
WAY IR T 5 B 5 mL BV W g 7E v A
R4S /N I B D, PR 4 mL &R Rk /N
FHISCEE IR B 2 WIE W A T s TE AL | T 50 C
MAARWREET. 0 KEBRVZHE -
VOK) =50 50) 5%, I E 5 % 0.5 mL,0. 22
perny Bt i VRTTIR A B LRSI
1.3 MilEH
1.3.1 &3 &4 3% Dionex Acclaim

RRSLC C8(2.1 mm X100 mm,2. 2 um); FEhAH A
KNG WA B R SR E 0. 10 W R 5
mmol/L &R % /K% W ik 0. 3 mL/min; # il 35
C ERERFL 10 ul,
1.3.2 J#E&4 W% ESIEFHRGER )4
1507 2R £ R W I CMRMD 5 L 8525 HL . 5 500 Vs
SRS 137, 9 kPa; ALK Sy 275. 8 kPa;
B3 275. 8 kPas B 75 B 450 C 5 flf 48 Hy &
(CE) \Z#H JE (DP) , A 1 HLE (EP) (filf 1 % A [
H1L & (CEP) (hilf 8 %=t AL R (CXPY S5 S 8 WL 3% 2.
1.4 tREBTHEE &

(1) A5 £ 25 W (1 mg/mL) . K FREL MG,
LMG.CV.LCV F5#EM 10 mg 43 518 F 4 4~ 10 mL
FegssEih . el ER B2 &, —18 CIRTF.
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(2)IRAFRUE TAEW (100 ng/mL) . 43 B HERGFE HL 1
mg/mL ) MG,LMG.,CV.LCV fr#fEifg 4 W 0. 1
mL., HORER B 1 pg/mL (IR A Ar e b 8, 7
BUR A fr e v 8 206 76 B i 100 ng/mL 1R
BARHE TAEW . 4 CORAF. (3) ARG & W (1
mg/mL) . 3 5IRE i R AL 48 A 4 ROE AL A4S A 4
[ {7 2 9 A% A5 #E & d5-MG ., d6-LMG. d5-CV . d6-
LCV 10 mgCR§#5 5 0. 01 mg) T4 4> 10 mL {205
B AMACEEREZE, —18 CRAF. (D

BA WAR T/EW (1 ng/mL), 4l fE 5 % B 1
mg/mL [ iR 4 B AR & 0. 1 mL, FH 20
i B 100 ng/mL (IR A5 PO b Hh R VR, P ERUTR &

B R R 2 166 # BE AL 1 ng/mL B93R & N AR TAE
W4 CRA, (SO MlERINER. 45 B 100
ng/mL WIRAFRME T/EW 0.1,0.5,1,2,5,10 mL,
BT 10 mL A&, HOEKBER VO -
VOK) =50 & 50) & 75 5 % B, 15 31 51 it ik A I
1,5,10,20,50,100 ng/mL M43 #E R 5

R2 A HEBHRUNEMERIESG

Table 2 Optimized MRM conditions for four veterinary drugs
. fge , il 18 %5 A ill 5
B n/z il i S/ D L/ N N
o BT On/2) ﬁ‘f??(m/ ) BEHEAMIE/V REREE/V O ADHIE/V WV LRV
. aughter Collision De-clustering Entrance e B,
Drug Parent ion . . . Collision cell Collision cell
ions energy potential potential . . .
entrance potential exit potential
LGS MG 3299 313.3* 46 70 10 15 5
208.1 50 70 10 15 5
BabEfLAE Fi%% LMG 331, 2 239.2* 40 65 10 15 18
316. 3 27 65 10 13 18
* c
g B (Y 379,92 356. 2 45 80 10 20 16
340. 1 66 80 10 20 16
Ra b4k F 2 LV 374, 2 358. 3" 40 80 7 20 15
239.1 55 80 7 20 10

xR TAL

Note: * means quantifier transition.
1.5 tRAEMEREEKEHR

K F N BRI 2047 5 St o FH b 1At 25 VTG T 5T
W 1,5,10,20,50,100 ng/mL Y Fr i R 51
W FEZS A R FE S I MGLLMG . CV . LCV F5
WER G W, 4 BIHL 10 p L B AL 47 UPLC-
MS/ MS F3 81, LA 43 W) o £ Wk B2 55 N A ) Jo i vk
JEE B HEAE R A A AR (XD o LA B 4 6 1 RS P R
g T R LU (B A AR bR (YD 2 il A vfE £k . 4 il
PG W L R F 3 FIfE e R 10 3R AR T A
H R (LOD) filg 5 FR (LOQ) .
1.6 mirEWEMBZEESH

DL o3 2l B R AR A R A K MGLLMG,
CV.LCV 1% m it 2 ¥k B2 ¥ 8% i 50, 100 F1 200
ng/mL 3 AN 7K, B AN TR K T 76 A ] 09 3 50 45 14
A6 A AT AR L X R AR o T0E T A A R A
() J5T it W B, I F B8 A (] i S5 R AR X A o e 22
(RSD),
1.7 #HHRUE

TERAC RIS 45 T . XF 120 43 28 3 A b 22 1
SEPREE S PEAT UPLC-MS/MS _EALI A2 . % 4 Fp 28
25 iR g5 R AT E B, AR 10 pl,
1.8 FlYEENItE

L AR ERE Y/ Rl N7 = R/N WO

~ CXV, XV,
Wa = mXV,

K Wy RS PRI 0 & & pg/ kg C I E
W PP R I 1 B R EE S ng/mLsm AR A, g
Vo MR E R, mL:; V) S $E BOR SR B, mL;
Vo, Rt ke SRR, mL,
LY HRNERAERSH

R A0 0 £ 235 5 43 S8 BT A K il 4 b2
B B R 2216 BhORE A b S 2 5k B R A R
10 A by 7B 2 5% B8 B ARG H 3 4 Bh 2 R BRI 1Y
IKF- B A — A b i B 25 IR B S L b T St S
53T

2 ZER 55

2.1 HEHMERREGHR

MG .LMG.CV #1 LCV 4 F F & 25 UPLC-
MS/MS 75 Hr 45 3 i £ 1% 0105 J7 2 L AH G 2 BOR £k
PEX AN 3 fron. % 3 B8, MGLLMG 1 it 4
W 1~50 ng/mL W2 B R AF AL R R .CV,
LCV FEFUR W JE N 1~100 ng/mL i 22 B K 45 A9 £k
PERAR . 4 MW R As RO 0. 05 pe/ke. % 1 FR
0,15 pg/keg AT 76 BA R LML
F AT B . RARE W .
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Table 3 Linear regression equations, correlation coefficients, LOD,and L.OQ for four veterinary drugs by UPLC-MS/MS
Fp i #4245 XA /(ng » mL™1) [m] 9 77 1% LEPE i KB/ (png « kg™ ERFR/(pg - kg™ 1)
Veterinary drug Line rang Linear regression Correlation coefficient LOD LOQ
L A 5 MG 1~50 Y=0.024 7X—0.020 4 0.999 7 0.05 0.15
[tk FL 28 A &5 LMG 1~50 Y=0.056 6X—0.060 3 0.999 1 0. 05 0.15
4ifngE CV 1~100 Y=0.035 6X—0.007 16 0.999 8 0.05 0.15
Fadk 45 % LCV 1~100 Y=0.007 09X—0.012 4 0.999 8 0.05 0.15

2.2 fEREIKERMBEE
DLBFAHE AR & R DU R & 5 76 B R 5 v 43 S

A 50,100,200 ng/mL 3t 3 4~ 7KF 1 MG, LMG.
CV.LCV, Ff#t47 LA E « 5 09 in b [mlfic =2 Fn A0
x4

XIARAEAw 22 3% 4 iR . 3R 4 R, Inbr Rl
87.8%~110.8% . # XF b5 #E fw 2 A 1.98% ~
4.32%,

4 MBI & B MR BB E (n=6)

Table 4 Recoveries of blank samples for four veterinary drugs (n=26)

WHKE/(ng » mL~ 1) Added level

Fop ) #4245 50 100 200

Veterinary drug MR/ Y MRS/ Y WR/ % ROERERIE /Y% WIRER/ Y AR 2Z /%

Recovery RSD Recovery RSD Recovery RSD

L& A8 MG 93.3 3.26 110. 8 2.18 97. 6 3.00

Kbk FL 42 A 4 LMG 95.6 2.88 90. 3 3.77 104.5 1.32

ZEmEE CV 100. 2 4,01 102. 3 3. 27 94.0 4,15

P tE4h i % LCV 87.8 1.98 88.0 2.70 105.7 2.93
2.3 KFERPATHERZBARN BRI 1. 7%, 6. 7%, 10, 0% . KK H

25 B, 120 A B MGLLMG,CV,
LCV 4 FhH 25 () i AG R R 4. 6% . MG, LMG,CV

LCV, Hr CV ks R i .

x5 BEEI200EAFRP 4 THELRBNEN
Table 5 Determination four veterinary residues in 120 fish samples from Shaanxi
2 Bkt PR (e - K ) Resicue Kot Kot 2/ %
Veterinary drug No. EFM,%Z ﬁjﬁfﬁ No. of detectable Detectable rate
Median Maximum
L4 A5 MG 120 2.2 2.60 2 1.7
Bt fL2E A 4% LMG 120 8.6 15.19 8 6.7
ZilhgE CV 120 2.0 5.24 12 10.0
P E4h i % LCV 120 0.0 0. 00 0 0.0
&1t Total 480 0.0 - 22 4.6
2.4 16 MAFEmAEHKRBHSN 33.3%,15. 4% 1 11. 8% ., 7£ 13 i f £f 5 v

6 FW L 16 FHK 7 HE & . MG LMG, CV,
LCV 4 525 5% 8 (0 BE 5 K R0 15, 8%, Horh
B UREIN AN IR i RN Y ST SR P
2% BA K . K R 4 A 100, 026,100, 0%,

K 7 3 Bl i 2y, 33 (i fi AR RS M T 2 R R
2y, mfn Rt BEAE g R 1 R 2y, R
L1 o i o R A 8 25 50 B

F6 16FAmRPLIMEGRBHKN
Table 6 Determination of four veterinary drugs in 16 aquatic products
o K ) / % Detectable rate (Detectable ratio) Ko 2K 1) / % Detectable rate(Detectable ratio)
i R e T L 583 Bl s PR e fL . =8
Sample :3 i fl f\%{?ﬁ A %(‘]E;‘]% 4k 5 Sample :3 i fl fi\é/f & TG %ﬁf"& 4 HL
Ut g LMG ' LCV Pt . LMG ’ LCV
?fﬂﬁ 11.8 o o 11.8 o f‘jﬂ%ﬁ 100 o o 100 .
ass (4/30) (4/30) o a/n a/n
carp edge fish
fif £ 33.3 0 15.2 18.2 0 fif: 1y 100 0 100 0 o
Carp (11/33) (5/33) (6/33) Trout (1/D (1/D
5t 15.4 15.4 15.4 7.7 0 At 15.8 1.7 6.7 10. 0 0
Catfish (2/13) (2/13) (2/13) (1/13) Total (19/120)  (2/120) (8/120)  (12/120)
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2.5 10HHAKFmPEAKRBHSWH Hh et T 3 My, kR w100 4%
R 7 AT LLE 10 AR T A, BR T AR MY 12 RS R T 1 R (R Bk
PAS, Hofil 9 AT R R K MGULMG.CV, &5 {3, 5 5 % 1A R A R, 2 @ik 10, 4% 08
LCV B8 B B i N & R IE % H . F B ES U T R 1 Sk 259, K
X DL P R R 4 i Dl 100 496,100 4%, RN 2.1%,
6.3%+6.3%.4.2%.2.1%.,2.1%.,2. 1% 1 2. 1%,
R7 OBEEA 10 WA RPEEEREHEN

Table 7 Determination of four veterinary drugs in 10 areas of Shaanxi

sl A &E Ko 2R (K %) / % Detectable rate(No. of detectable)
City No. of LA L Rt FL A £ 4 T Weu bt 45 i 52 At
samples MG LMG (Y LCV Total
T % Shangluo 12 16.7(2) 16.7(2) 8.3(1) 0.0¢0) 10.4(5)
P Xianyang 12 0.0¢0) 0.0(0) 41.7(5) 0.0(0) 10. 4(5)
#iJ1] Tongchuan 12 0.0C0) 25.0(3) 0.0C0) 0.000) 6.3(3)
4 Ankang 12 0.0(0) 0.0C0) 25.0(3) 0.000) 6.3(3)
FEZ Yan’an 12 0.0€0) 16.7(2) 0.0€0) 0.0(0) 4.2(2)
W+ Hanzhong 12 0.0€0) 0.0(0) 8.3(D) 0.0(0) 2.1(D
JH# Weinan 12 0.0C0) 0.0¢0) 8.3(1) 0.0C0) 2.1(D
X Baoji 12 0.0C0) 0.0¢0) 8.3(1) 0.0¢0) 2.1(D
7§42 Xi’an 12 0.0€0) 8.3(1) 0.0(0) 0.0(0) 2.1(D
Hi#k Yulin 12 0.0€0) 0.0(0) 0.0(0) 0.0€0) 0.0€0)
BT Total 120 1.7(2) 6.7(8) 10.0(12) 0.0C0) 4.6(22)
2.6 KFEmHPATMEHKBHTEHKE H2.93 pg/kg; 13 frig ke i b MG LMG.CV

M2 8 Al fEAG 25 Wy iR i f Bk B fh . AR, I T R B 4 ik 0. 34,20 13, 1. 86
fpfn R 5 BRAE S A L R R R pe/kgs 33 M ERAAE AR T LMG . CV, P2
T CVERRR,CV I E R 1. 89 pg/kg: (NA M WESNHN 1.16,0. 46 pg/kg; 34 {3 5 A AL 5 K
1y fa ke Skt LMG 5% B, HILP R B A, i CVLOR BRI 0. 15 pg/kg.

S MEAAKTROPBSHERBNFHAKT

Table 8 Mean levels of veterinary drug residues in aquatic products of Shaanxi

BE S TR /(g » kgD Residue
Samples L A4 MG et L4 1 4% LMG i g CV R b 45 i ¢ LCV
H A Grass carp 0. 00 0. 00 0.15 0. 00
fifi {1 Carp 0. 00 1.16 0. 46 0. 00
i 1 Catfish 0.34 2.13 1.86 0. 00
¥4 Spindle edge fish 0.00 0.00 1.89 0. 00
fif 1 Trout 0. 00 2.93 0. 00 0.00
2.7 E—HRPEHRENDHT Pyt ke A 1y E A T MGLLMG.CV 3

RO WoR R BRI Rt i Bt B Fh2GH. 5 1 R E T MGLULMG 2 g, i
fo HOA S RS R RAE T RE R PRI R 4 2 R ke B I T U0 B R A i £ 5 A ER
MG Ry AR B f B RN P AR B TP R R R .
1A ZG Y AE A B AR AR B R R IR S 22 Al 254 . 13

R B—kFRPESHEARERRNEI

Table 9 Determination of mixed veterinary drugs in same aquatic products

B i FE AR B2 2E No. of veterinary drugs
Samples No. of samples 1 2 3 4
Al Grass carp 34 4 0 0 0
fii o Carp 33 11 0 0 0
#4111 Spindle edge fish 1 1 0 0 0
fi: 1 Trout 1 1 0 0 0

fi% 8 Catfish 13 0 1 1 0
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