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Determination of four nitrofurans metabolites residues in
aquatic products in Shaanxi Province

ZHANG Yi-bei' , YUE Tian-li' , QIAO Hai-ou*,JIANG Xu-peng',JIA Ru', LI Lu'
(1 College of Food Science and Engineering  Northwest A& F University sYangling s Shaanzi 712100, Chinas

2 Shaanxi Province Center for Disease Control and Prevention ,Xi’an,Shaanxi 710054 ,China)

Abstract: [Objective) The purpose of the study was to determine levels of four nitrofurans metabolites
residues in commercial aquatic products in Shaanxi Province, and provide reference for food security.
[Method] A total of 16 kinds of 120 fish samples were collected randomly from major supermarkets and
farmers markets in Xi’an,Baoji, Ankang, Yan’an, Xianyang, Weinan, Shangluo, Tongchuan, Hanzhong and
Yulin,in Shaanxi Province. After being homogenated, 16 h derivation was conducted with 2-nitrobenzalden-
hyde under acidic condition. Extraction and purification were conducted by Oasis HLB solid phase extrac-
tion column.and concentrations of four nitrofurans metabolites residues in samples were quantified by ul-
tra-performance liquid, chromatography-tandem mass spectrometry (UPLC-MS/MS), and isotope internal

standard method. The detection results of furazolidone metabolites 3-amino-2-oxalidone (AOZ) ,furaltadone
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metabolites 5-morpholinomethyl-3-amino-2-oxalidinone ( AMOZ), nitrofurantoin metabolites 1-amino-hy-
dantoin (AHD) ,and nitrofurazone metabolites semicarbazide (SEM) in aquatic products were counted,and
illegal use of nitrofurans drugs in aquaculture was analyzed. [Result] The total detection rate of four nitro-
furans metabolites was 6. 5% ,and that of furazolidone metabolites 3-amino-2-oxalidone (AOZ) was the
highest of 8.3%. The detection rate of samples in 16 kinds of aquatic products was 15. 0%. The detection
rate of fish species was 37.5% with the rates in bluntnose block bream,tilapia,grass carp,catfish,carp.and
crucian carp of 100. 0% ,100.0% ,20.6%,15.4% ,15.2% and 6. 3% ,respectively, while they were not de-
tectable in other fish samples. The mean levels of four nitrofurans metabolites in grass carp were higher
than other fish species. The detection rates of four nitrofurans metabolites in Xianyang,Shangluo, Yan’an,
Weinan,Baoji,and Xi’an were 22.9%,20. 8%,8.3%,8.3%,2.1% and 2. 1%, respectively. Mixed use of
nitrofurans drugs was found in grass carp from Xianyang,carp from Shangluo,and in grass carp and carp
from Weinan. [Conclusion) Levels of nitrofurans drugs residues in some aquatic products of some areas
were higher than the standards in Shaanxi Province. The security levels of grass carp,carp,catfish and cru-

cian carp were low and attention should be paid by food and drug supervision and administration depart-

ment,

Key words: aquatic products; nitrofurans metabolites; residue determination; Shaanxi province; food

safety
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UltiMate™ 3000 ## = 25 W& AH 635 4%, 38 E Di-
onex /Al s AP1-3200 = i VU AR 47 3% % . 26 [ Ap-
plied Biosystems 2% A, i 5k Wk i A% 35 97 b o 0
AOZ.AMOZ,AHD,SEM, [f] {37 % N 45 b5 1 &« d4-
AOZ.d5-AMOZ." C,-AHD," C-"* N-SEM, fil§ &t
W A S A A 0 M s 2-NP-AOZ, 2-NP-AMOZ,
2-NP-AHD.2-NP-SEM Fl fi§ % vk m 4% 1 9 105 A= 40
[ . £ WM A5 bR HE S 2-NP-d4-AOZ, 2-NP-d5-
AMOZ,2-NP-" C,-AHD, 2-NP-" C-"* N-SEM, t§
Sigma-Aldrich A ], Ir A AR e S 2E B ¥ =99 %,
B NG CmREE B g g, — A (DMSO) |
AE LA (NaOH) 0. 2 mol/L £h 2 17 W - ¥ 3 43 7
afi, fTA FREL 0. 075 g 2-fiFf 3 78 /T (2-NPA)
BT 10 mL ZHIEAR, ¥ B2 0. 05 mol /L., 3L B
Bt . Oasis HLB [EAHZE §UHE (60 mg.3 mL), Milli-
pore A10 4li/K &4, 32 [E Millipore Al .
1.2 UPLC-MS/MS # i £ ¥4
1.2.1 &i#4&#% 0% 4: Dionex Acclaim®RSLC
Cis#t (2.1 mm X100 mm,2. 2 pm); s A: &
Ji5 s B A B: &% 5 mmol Z R AT /0% 0. 1%

LRIKIERGA BIRAGW (VA : V(B)=1: 3)%
VRN . 0. 5 mL/min; AR 40 °C; gE ALK
.10, 0 pL,
1.2.2 #4444 Mm% ESIEFIEGES )8
H 72X 2 R W (MRMD) 5 BB 25 H s < 5 000 V5
AT AT : 68 kPa; 55 46K J7: 482 kPa; i B <
J£ 77 :206 kPa; Bl : 650 C,
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A AR VERE 45, BT 10 mL 255, FH VP R
J 10 pg/mb AR ), P T mL Y A o o ]
T KRR VARED : VOO =1 DB
1 pg/mL B G AR UER .4 "C 0 mEOL IR A
1.3.3 #gE&alE&E 2L pg/mL BR G AR
WEVE W 0. 01,0.05,0.10,0.20,0.50,1.00 mL F 10
mL Z5 i, FH A B KV (R = VOK) =
Ls 1) ERBNZE SR ezl 1.5,10,20,50,
100 ng/mL MIFRIER G .
13,4 RANIIAERZ 40 B U 5wkt i
Yy 1G] 6 2 N bR bR AE S d4-AOZ, d5-AMOZ. " Cy-
AHD," C-" N-SEM., 4l 7K fic i 100 ng/mL B &
FEWL .4 C Y ARAE
.4 HRHOXE

R 4l 4 ]t ¥ G 0 ) e R ) A 0 i
FRRZ, 55 A B 48 2 05 2 /K F M SRR AE AN 11
YA DL FEVE TG R RE R BH T L R
W N DU R AR 10 AN W L SR BE ML R
FIE SR AH 25 G 10 J7 s BEBE 20 R R T XA
] S R R AT SR AR . LA 3] 16 A& AR 120 ) fa f
fi o SRR 37 BB IR S B E ] S 5 A R B
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Table 1  Species and numbers of aquatic products in 10 cities of Shaanxi province

e Tk mw Wt RE RR wm mE Bk BN g% Al

Samples Ankang  Shangluo Hanzhong Weinan  Xianyang Baoji Xi’an Yulin ~ Tongchuan Yan’an Sum
HiAf Grass carp 4 4 2 3 5 2 3 4 3 4 34
fifl fi Carp 6 4 2 3 4 1 2 4 3 4 33
148 Crucian carp 0 2 2 3 2 0 2 2 3 0 16
i o Catfish 0 2 2 0 0 0 0 2 3 4 13
&4 Chub 0 0 3 3 0 1 1 0 0 0 8
4 B £t Golden pompano 0 0 0 0 0 1 1 0 0 0 2
i E 18 Bluntnose block bream 0 0 0 0 1 0 1 0 0 0 2
fifi fti Bass 0 0 0 0 0 2 1 0 0 0 3




198 PG b AR ARRE B R 27 2= 4 (A SR B2 D %43 %
&k 1 Continued table 1
FER T R W W@ RW %6 m% @k @i &k Al
Samples Ankang  Shangluo Hanzhong Weinan  Xianyang Baoji Xi’an Yulin  Tongchuan Yan’an Sum
it i £ Mandarin fish 2 0 0 0 0 0 0 0 0 0 2
%4k Tilapia 0 0 0 0 0 1 0 0 0 0 1
i 1 Spindle edge fish 0 0 0 0 0 1 0 0 0 0 1
77 £ Ribbonfish 0 0 0 0 0 1 0 0 0 0 1
K#i o Large yellow croaker 0 0 0 0 0 1 0 0 0 0 1
% 11 Haddock 0 0 0 0 0 1 0 0 0 0 1
VLK1 4 Longsnout catfish 0 0 1 0 0 0 0 0 0 0 1
fif: #4 Trout 0 0 0 0 0 0 1 0 0 0 1
41 Sum 12 12 12 12 12 12 12 12 12 12 120
1.5 H&E UPLC-MS/MS #& il b A 22 (RSD)
Bt ke ] B34 210K R FRE 1. 00 g &2 1.8 H¥mPEHRKLEYWZRBEENITE
0.01 @) C 2K BIRES 50 mL .8 d, N - CX1.0
g A1 BIRES BT BoEh,mA AR w= )

200 pLL 100 ng/mL 4 i 5& wk i 43 W0 9 AR v W
A A 10.0 mL 0. 2 mol/L (L BRI WM 0. 3 mL
2-TY LR RS IR BEIR 41,37 CHOLIR % M4 16 h
GE RO S, MEwE P imAZ 1.8 mL 1
mol/ LA E AL . ] pH 2 7. 2~7. 5. KR T
10 000 r/min B.0> 10 min, %3 Oasis HLB [& #H
WA MR 3 mL HEEAT 3 mL 7K 36 46, i A S
OJESF Y FWE W T 3 mL 4 K bk PE. 5 mL
R V0 VR LR 5 R R K v R (V (I
B VK =1:3)EFREE 1.0 mL.JgiRES 1
min, i 0. 22 pm 38 B8 W UE 17 UPLC-MS/MS
i
1.6 REHZERREGHR

I AR I E B o 4 B 2 ok i £ 355 490 A
fifh £ W B KB & MR A 1, 5, 10, 20, 50, 100
ng/mL [FRHER TV W, 25 L PARE S (1.5 5k
Ao A A kiR A B AR D TR s i AOZLAMOZ,
AHD.SEM ¥ 5 #E & 5 % W, o A B 10 pL 47
UPLC-MS/MS 43 #1, B 100 ng/mL. i 3k vk mpg £
W R 67 R N bRbRAESD 10 pL, 47 UPLC-MS/MS
G3MT o LAAT AT B v B 5 A AR ) 5T AR R R 1Y LA
SR AR bR Co) s DL A 0 T AR5 P9 4 0 T B 1Y
FCAE R A b Cy) s 25 il B o 1R 2. 0 ) 3 15 18 L
(S/NOKF 3 Ff5 M b R F 10 PH3 ATy 3 46 1
R (LOD) F15E & FR (LOQ) .
1.7 mirEWRMBEE

Phzs 1 i AR S o K R . AOZ L AMOZ,
AHD,SEM 1Y & it & ¥ J& 5 ¥ 50, 100, 200
ng/mL 3 4~/K-, #47 UPLC-MS/MS 43 . A4
FoK S 7 AR ) B 1l 56 25 10 ik 6 A4S P AT RE L X B AR
Y Y 2 3T B B O R VR B ST BRI [l iR | A X

K w AEES PRI AR . pg kg C R
i A 22 2 EAVLRERE P itk &
BRI . ng/mL;m AFERBIHE . g,

2 GRS

2.1 THEKBRSHWEN T EZNERERE
TER & W B A 1 ~ 100 ng/mL B, AOZ,
AMOZ.AHD,SEM Jii f& i & Lh A () 5 W1 £ L
1B Cy) 35 S 0 R A I 2k 6 3R L v Il 51 2 43 )
H: yaoz = 0.006 44z 4+ 0. 010 20 (r=10. 998 5),
Yamoz =0.011 102+0. 013 00(r=0. 998 8), yaup =
0.005 67x 4+ 0. 004 97 (r = 0. 998 1), ysu =
0.012 90x+0.017 00(r=0.995 9 (& 1), 4 Fiy
FrHIR RN 0.5 pg/kg, E TR 1.5 pg/kg, &
WA 7 i A R M 6 &R RS Rl 5 R B
Fo bR [ it 56 W oR, [ i R Ry 87, 806 ~
110. 8% M b i 22 47 1. 98 6 ~4. 32 Y, F W
AT B B M HERR T
2.2 AMBHEKBRIFVEBNREREBRL
BEPE4E 16 FhokK 7= 5 i 120 6y 5 v 4 Fhows 5L
W AR BR B R A 2 R LR 2, 2 K,
120 ke S, AOZ, AMOZ, AHD, SEM [#) # ) %
38R 8.3%.7.5%,5. 0% F1 5. 0% , 4 Pl % ok i
PR Y BAG H FE o 6.5 96 (31/480)
2.3 16FMAKFERPHEKBREDHENLER
o 45 L B L G £ 4 B A0 A BURE fa AR
M EAT R B VT A R SE 10 Fpfa
2 T 3] i R ok e A 5 BB R B R R
iy |l e R 40 45 6 i fr R I AR SRk e AR L £
PR R 37. 5% (6/16), HH & it AOZ M
AMOZ 44 3 #(18. 8% ,3/16), ¥ i AHD #l
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Table 2 Determination of four nitrofurans metabolites residues in commercial aquatic products in Shaanxi (n=120)

RIEZ] Zﬂ%%’ﬁ/(pg' kg~ 1) Residue K R P
Veterinary drug 137 % Median fe KA Maximum No. of detectable Detectable rate
AOZ 56. 3 215. 89 10 8.3
AMOZ 31.5 142,12 9 7.5
AHD 55.7 157.95 6 5.0
SEM 58.7 210. 60 6 5.0
x3 BAEAAICHMAFRPFHEKBREDEBHOEE
Table 3 Determination of four nitrofurans metabolites residues in 16 kinds of aquatic products in Shaanxi %
£ 5 Sample AOZ AMOZ AHD SEM 41t Sum
i & i Bluntnose block bream 000/2) 000/2) 50.0(1/2) 50.0(1/2) 100.0(2/2)
% 4k £ Tilapia 0C0/1) 0¢0/1) 0¢0/1) 100.0¢1/1) 100.0¢1/1)
B Grass carp 14.7(5/34) 11.8(4/34) 8.8(3/34) 5.9(2/34) 20.6(7/34)
i Catfish 7.7(1/13) 000/13) 7.7(1/13) 000/13) 15.4(2/13)
fifl ff1 Carp 12.1(4/33) 12.1(4/33) 3.0(1/33) 6.1(2/33) 15.2(5/33)
fifl {1 Crucian carp 0(0/16) 6.3(1/16) 0(0/16) 0(0/16) 6.3(1/16)

A BRI AR, 16 Ff fh b A G
fpn Gy Y fa X5 B AR 6 Fh ARG AL

Yy o R K 4 AT . SEML AOZ, AHD,
AMOZ 1 35 5% 88 & S 4 51 2 159. 00, 132. 54,
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94.89.63. 47 pg/kg. 1 T HA £ Bl s 87 014G
4 FARiE 4 . AHD,SEM, AOZ, AMOZ 5% 8 (1 °F- 3
K451 19, 71,10, 43,8. 21, 6. 63 pg/kg; i fa
Krith AOZ. AHD 5% B, HF 2 5% 8 K F 43 i

0.28,21.6 pg/kg; I A My i AHD,SEM, H -1y
BB K SF 3 B0 2 8. 15, 9. 58 pg/kes Y G
AMOZ 5% 8 P35 B KR 2. 72 pg/kg; ¥ AR
K ity SEM 5% 8 . F- 358 B K F o 3. 68 pe/ke.

R4 OBRAHKFRPIFHHERBREDERENFHKE

Table 4 Mean levels of four nitrofurans metabolites residues in commercial aquatic products in Shaanxi pg/kg
FE i Samples AOZ AMOZ AHD SEM

Al Grass carp 132. 54 63.47 94. 89 159. 00

fif fa1 Carp 8.21 6.63 19.71 10. 43

#&46 Catfish 0.28 0 21. 60 0

i ff; Crucian carp 0 2.72 0 0

& B 1 Bluntnose block bream 0 0 8.15 9.58

% JE i Tilapia 0 0 0 3.68

2.4 104K RAR 4 P ERBAREWHKE ok . R R 500 22, 996, 20. 8%,

MLER
FE 10 AN SRAE Mo T v, 22 BRE DU A AR T 4
A M T AR AGE H i A vl A ) 5 SRR LR L RE 2 LT
P X PG 22 55 6 A LT AR KT A R T i

8.3%.8.3%,2. 1% F1 2. 1%, Horh sk FH . 7 3% 4
R H¥R T 4 A . 8 22 kG 1 FRAR
W AOZ E R 2 # RS AOZ it AMOZ, 5
XGNP 2 JA 1 AR SEM(ER 5)

RS OBAEY 10 M HAKRA 4 MR E KBS H R

Table 5 Determination of four nitrofurans metabolites residues in aquatic products in 10 cities of Shaanxi %
Mo T Areas AOZ AMOZ AHD SEM £t Sum
J& B Xianyang 25.0(3/12) 16.6(2/12) 33.3(4/12) 16.6(2/12) 22.9(11/48)
T % Shangluo 16.6(2/12) 33.3(4/12) 16.6(2/12) 16.6(2/12) 20.8(10/48)
#E4: Yan’an 33.3(4/12) 0 0 0 8.3(4/48)
JH # Weinan 16.6(2/12) 16.6(2/12) 0 0 8.3(4/48)
Y Baoji 0 0 0 8.3(1/12) 2.1(1/48)
PG4 Xi’an 0 0 0 8.3(1/12) 2.1(1/48)
2.5 KFERPIMEEKBRAYHOEABR JE A SS 19 5 R i Ak P R R 4 T A
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