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Contamination and tissue distribution characteristics of semicarbazide in
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ABSTRACT: Objective To understand the exposure level and tissue distribution characteristics of nitrofurazone
metabolite semicarbazide in Procambarus clarkii in the lower-middle reaches of the Yangtze River. Methods
According to the Procambarus clarkii industry development of china report (2020), samples were taken from 9 main
breeding areas in the lower-middle reaches of the Yangtze River, referring to the method of the Ministry of
Agriculture Announcement No.783, the Procambarus clarkii was hydrolyzed and derivatized at a constant
temperature of 37 °C for 16 h under light-proof conditions, and then purified and extracted, and the content of
semicarbazide in the whole and different tissues of Procambarus clarkii was determined by liquid
chromatography-tandem mass spectrometry. Results The detection rates of semicarbazide in Procambarus clarkii

in different sampling areas were all 100%, and the content ranges were 0.25-43.72 pg/kg, the exposure level of
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semicarbazone in different tissues of Procambarus clarkii was distributed as dorsal shell>head shell>

hepatopancreas>muscle, with the average content of 4.71, 3.63, 1.66 and 0.26 pg/kg, respectively. Conclusion

There are different degrees of semicarbazide pollution in the Procambarus clarkii in the lower-middle reaches of the

Yangtze River, among which the semicarbazide pollution in the shell is more serious, the edible part of the meat has

no edible risk, and excessive consumption of hepatopancreas may have health risks.

KEY WORDS: lower-middle reaches of the Yangtze River; Procambarus clarkii; semicarbazide; liquid

chromatography-tandem mass spectrometry; tissue distribution
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a, R EE AR (Procambarus - clarkii) )4 /NEEF . IRIK/N
JEAF, J&HSCA IR, R EHIT T il X S B AR K
FRE SRR —, LRSS, W2 TSN, KEHA
o2, TEH TSR, IR (semicarbazide, SEM)F%
By IR S ST R, T A Rk
MR EE RSB R, X APA: KBRS IR £ fh
. AR FISEBI S FIRERE S T SEM BEATRGIN, &
BIERKIF] 3704 pg/ke; SESYXTrhAEg 2k SEM
T T E, KIS H SEM K H RN 100%. FH T IKIR
VIR HE A SR S, JL/NEHE AT SEMPL ] ik
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PAFIZK ™ (19 SEM £ v fre/INFRE A 1 pg/kg!™, FRIEI
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SEM V58 6.92 gk, F RIAEF SEM &8N
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JeBHMT AT R AN ERE . WeE EH
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I 42 ARFER, SRR 1 FR . SRR
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Sigma-Aldrich 2\ 7)), BRIPEMICEPIARIES, . PCPN-SEM
[FI57 2 AR (P =99.8%, f%[E Dr. Ehrenstorfer GmbH 23
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B Hral, FEZGEERb2ERGR A R FD); Oasis®™ HLB [#14
ZEBUINE (32 [E Waters 23 F]); 0.22 pm A HLIE IR (GELT B
LI A BRA D), LKA Mili-Q #B4lik R G ab i
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1.2 UFE5E%

QTRAP 6500+ — T PU A% FF A 8K 2 1 5 3% 4% .
ExionLC AD jfi = R0 AH 15 (3 [E AB SCIEX 23 H));
SB 5200 DT #8715 VEAIL(T I8 2 A Rk A BRAHD);
FA-25 ¥ RHL(EHREA R AR, AL204 HF KPR
0.1 mg, Ky LAFRAEI-FERIZA RA F]); BWT-2500S 28
JER AL EEE BIO-WAY 24 H); SC-3614 fGiH 2.0 ALY
RITFRHABRAT); 5982-9120 EAHAEBUL(EERE Aligent
23 7]); MTN-5800 ZUMCi 4 4% 8 (R B8 UM 3 A5 PR
/N ); Waters Acquity UPLC BEH Cj3 (100 mmx2.1 mm,
1.7 pm)(3E EIR R F]); Milli-Q Integral i 4fi7K 2 458 (1%
RN R /NI S
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Fig.1 Distribution of sampling sites for Procambarus clarkii samples in the lower-middle reaches of the Yangtze River
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Bt v R RS ITf FR Al KRR, HRFE S IB A& IR
KAUA . 52, kot BFBER 4 A0 s Ly i
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(multiple reaction monitoring, MRM); 75K 25 psi; &F
LR 5500 V; B AL 550 °C; B 1Y UK (fon
source gas, GS)/35H 4 GS1: 70 psi; GS2: 40 psi, &35
B 2,

=1 ORENEEREE
Table 1 Mobile phase elution gradient

i 8] /min A% B/% i 7% /(mL/min)
0 90 10 0.2
1 60 40 0.2
2 5 95 0.2
4 5 95 0.2
5.5 90 10 0.2
7 90 10 0.2

®2 RiEEH

Table 2 Mass spectrometric parameters

H b Bregy FET AR RifEReE
(m/z) (m/z) A% 1A%
SEM' 209.1 166 50 15
SEM? 209.1 192 50 15
C*N-SEM 212.1 168 125 15

TE: 1 E R B T4 2 e TR

1.4 HIEAIE

% Excel 2016 F1 SPSS 20.0 4% #3347 4b B F0
giit43 4, Fi Graphpad 9.0 fEE, SEM R348 3R
“H{EHRHE R 22 (mean+SD)”.

2 GR55HH

2.1 AREE#HH ST REZL SEM 22

AT R A [ b SR B 1 7 FG SRS IR Y. SEM
EFHANE 3 R, 9 AR X s R EZE AT R34 SEM ki,
HATRI X 58 R ZE MR R SEM A28 & 2 i AR
HERREAE 1 pg/ke, RUITLRITZARh SEM 75 LB 0™
ol B R R 25087 & Duncan 2 LGSR TR, A
T GRS MA N SEM i R 35 i T LA SRAR 55 v G
JRECURA Y SEM & &8 (P<0.05), 114 Hb X 52 [ R MR o
SEM i i 2 i35 43.72 nglkgo AN [ASRAR M X A5 1) 7 FG i
ZEMPEEA SEM & i UNER 4 FIT/R, SEM Bt i AR R i
> 2 UE B> R AR 2>V 05, Horr, WA i X v G
JREEHRARPY SEM 4% BA [a] s Sk 2, AN [R] L IX 1) e FG i
BRI PY SEM R Jy 100%, 22K IT AT i X o
R IR SEM 75 YL B 78 HL A ™

#3 KIPTiiFRKREELAEA SEM & & (n=6, ng/kg)
Table 3 SEM content in Procambarus clarkii from the
lower-middle reaches of Yangtze River (n=6, pg/kg)

b a5 SEM V-1 & i

VaNE] 27.48+11.65°

WA 2.05+1.21°
WL L 1.73+0.60°

W 3.94+1.94°

¥ 3.30+1.22°
L S 7.67+3.48°
i) IS 5.76+0.76
. HE ) 3.100.64"
YLIp

it 2.89+1.05°

F: ARNE PR RAFRMSFHERZR LA ENER
(P<0.05), FFl.

F4 KIFTHARERHEXRREFEEL SEM & 2(n=6, ng/kg)
Table 4 SEM content in Procambarus clarkii of different
sampling areas in the lower-middle reaches of Yangtze
River (n=6, pg/kg)

REEX mean+SD e/ MA EREEd S SNEN
WL 8.06+11.09 0.25 3.32 43.72
DN 3.02£0.75 1.73 3.16 3.79

LR 7.67+3.48 3.07 6.62 11.94
Wim e 5.76+0.76 5.01 5.76 6.52

22 mEREZEINAEEHLEH SEM 2

Nt Hr v RS AR R SEM A0 4RAE, X 7R
JFESURROR TR ZH 4L SEM & e b AT T RN 40 #r, TR R AR
5B VE RS IR A 3R 0L SEM S i fnge 5 7 n . e, LA
i SEM il 0~8.45 nglkg, Ml 90.2%; %
SEM &1 1.47~12.94 pg/kg, ¥iHEH 100%; k5eH
SEM &&h 0~8.38 pgkg, KA 97.6%; AFBER b
SEM % 0~6.11 pg/kg, ¥ HZH 92.7%,

T G JBUESHR 4% 2H 4 ] SEM & 5 WAL BT, 45 SR A 2
fis, LA #72. Skat . AR SEM -3 & & 43 5k
(0.26+1.37), (4.71£2.30) . (3.63+1.85) . (1.66+1.52) pg/kg, #*
B v QU AR b SEM 9 i LA U ek, HA2 B 5
Fo>3Je 70> P AR>S LA LSV A RRAE, 3 554 7k A 2128
PR FREE ARl X TRl HFALIN F, 90.47% Y 52 [C IR
EAFALRAEA H SEM & iR TR B (1 pg/kg), 40.48%M1
JFRERREEA T SEM AR TR AR, 1 AN ml 63 A (19
HRFE L 100% 0 T B, SRFEHIE T ol & 3 A7
TEH ) SEM 5B
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#5 TRMXTKFEELEHL S SEM F 8 2 (n=6, pg/kg)
Table 5 SEM average content in tissues of Procambarus clarkii from different sampling sites (n=6, pg/kg)

el i) WP L

L Wi F) aHHE ¥ bR i 2180 gy B
ML 0.96+0.95° 1.46£0.13"  0.13£0.12°  1.83+3.30°  0.16+0.19"  0.67+0.49° 0.48+0.35° 0.63£0.28"  0.260.17°
B 4.20+1.48® 7.7543.14%  7.16£1.42%0  4.33£1.48"™  6.30+3.87° 3.4422.44 4.89+0.45"¢  3.37+0.99°  2.25+0.59"
KT 3.6742.09° 3.82+1.05°  5.08+2.36°  3.26+2.10°  3.43+2.06°  2.39+1.54* 4.11£1.02° 421+0.10°  2.40+0.47°
FFBEAR  3.09+1.93° 1.77£0.16™  1.39+1.74™  2.24+1.04™  1.35+0.94™ 1.58+1.21"™ 0.98+0.35®  0.17+£0.09°  0.29+0.30°
5r B TR, DR £ P FC SRR, 250 e,
y AN Z A BRI AR, LAk % v FC R ZS iR SEM )2
% 10 L B . R T 5 QSR ZRMRSE A m] & IR AL SEM & it 25 et
E g K, WHBATARMEIEA TR, A 43T v FC SR 2 MR FE AR 5 i
ﬂ A BT A R VU AR A AE AR E Sy SEM BR B AN B A%
E 5 FITEOL, XAGEATIE R JBAFR] . F5h, BRSOk
s PR SEM = A HLRIE R 28, A SEM AO7AE 45k
o R PEL PR P 0 el ke ™ B P A B A [0 A, R 7™ i ) 28 A Mkl

ME #5% k5T IER

2 o [RJRUZRAS AL SEM it

Fig.2 SEM content in tissue of Procambarus clarkii
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AHFFER AT T e SRR AR SEM {5 e BUIR
AT TN, KBTI 725 3t DX v RS AR A
SEM K i iy, HLAFAE i TArREmk mi A Pk B 0 R
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SEM 5% B 1F B0 B, 1 A — 15 0 A9 S DR SRR I ) £ 7
%=, FRFEKUREEAR, FREEIT 5 O, T REAF e M i Ak 2
WRIBLS . Hrh b A E X se [R5 ARMA N SEM. {5
PR, XA T8, T =R R 5 Y
Wi B, T e R TR FEL KA B - S AT RE 20 e PR U I i
AR RERE R T5 5, BB T A ORI . TR
BHAE . A PRI AT S & R AL S AR A A
SEMP, 33835 Je y HE A RBE IS, 3 FIK IR 2 BT e,
NI 58 [R AR AN SEM S itz B TF, Xl REJ& A1 1
HuIX o RS UR AR A SEM 2% 3¢t i35 (4 i R 22—

X g FRJSUB IR AN R U2 P SEML SEA T A 20 #7 I
K, WFFErh SEM AR ER AN E, LA FITFIBER %
A%, SEM i T v FIRAEL 04 Jit DR Bl 32 45 o ke v o8 AR 37
SRS e I SEM BR i Ah, A7 e ve IR SV IR Ay
W7 E SEM TG B0 AR Ge 25 R W, 5 RO R 11y
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