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Study on semicarbazide residue levels and sources in crustacean aquatic

YANG Ting, ZHANG Jin-Jun, LUO Zhen-Ling, LIN Gang-Jian, XIA Hui-Li"

(Taizhou Institute for Food and Drug Control, Taizhou Key Laboratory for Safety and Quality Enhancement of
Characteristic Agricultural Products, Taizhou 318000, China)

ABSTRACT: Objective To understand the residual levels of semicarbazide in crustacean aquatic products such as

shrimp and crabs, analyze the causes of endogenous and exogenous contamination. Methods Data from nationwide

sampling inspections of crustacean aquatic products from 2017 to 2023 were analyzed. A total of 178 batches of
shrimp, 136 batches of crabs, and aquaculture pond water samples were collected and tested. The quantitative
determination was conducted following the standard of Ministry of Agriculture Announcement No.783-1-2006
Determination of nitrofuran metabolite residues in aquatic products. Results The detection level of semicarbazide
in crabs was significantly lower than that in shrimp. The semicarbazide levels in crabs showed little correlation with
species, while significant variations were observed among different shrimp species. No semicarbazide residues were
detected in aquaculture pond water. Conclusion The presence of semicarbazide in crustacean aquatic products such

as shrimp and crabs is primarily related to endogenous sources, though the detected levels from endogenous origins
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are very low. It is recommended that national authorities resume routine supervision and sampling inspections for

nitrofurazone metabolites in crustacean products, establish a national database for semicarbazide monitoring, and

utilize big data analysis to address current policy gaps. Furthermore, based on the analysis of the national database,

efforts should be made to develop semicarbazide residue limit standards for crustacean aquatic products to ensure the

healthy development of the aquaculture industry.
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SIBTA AR, & B EA RS ZME R,
RZHE R FRE SO R IR, Ak
K7 B [ AR, BT PR RS, Fk
KT S FRB R BRI 5.5%, 2023 A E 5
FoKpH IR A BB 3000 U7 t, b 2018 4E KT
70%. SR, Bl FRGEMA I RIBIG K, FREEK T 5 0 5
L) G | T AL 2z oG, Jn R 2 )
R YT R R K 7 IR AT RESE R R 1 SR 0 R 2

Wk R PG M — ISP B 2, X 2 R 2 BH A R B
PERA BURVER, Rt B 1A 418U bR hE B 58 HLA 2 A
H—FhEOEY), RS AK FE A 2 EIER
(semicarbazide, SEM)/2 WL PUAR M RRAE TS =4, HAT
— B | BRI EOR D ), R E A SRR N I R 5
ML ARG HEES, SEM FEsh YA N fE 5 & MRS &8
AR FE 245 G, HGE R R TR K R O ok
MR P AR AR R ™ . SRy SR T4 A RS R S R
5 2 4t T W B BRI ) ) S A S AR HE AR, AT
1 R RGN o ST 4 T A AR 1 LA BT AN, A
X E R T SRR BRI GRS A . AR
X BT B BRI T ) 0 A1 B il 22 4 W B
(BT, TERLT 2017—2023 AEE4E4
B bR 15 0 AR R R A A BT A o ZEXT 2017—2023 44
£ S RS DR PEEA T A R B, L AR 2K
TR SEM BYREH R 40%. SR, MR L B IE
S B, e % e AR T A i ORI P AR 25 P A L R
FERR  BEAE H SR S A SRR EE Y SEM K o 3R
B SEM 1E S PN R 7 FR 58285 i o e sl A7 e 1),
PN S B0 ™ il (1) 5 5t 22 4 I R # 32 J e, 7™ L R i 9%
B 4 e

MHTAIF T 32 B4R P 7R IE B R S ST OK T S A
76 SEM PSR P 2R, (EZ 06 Y SR 2K P T RS [ 2
IR R SEM NIEPEK 22 SR IE AN 2, B JCInk X4
Bl FEAIK " i v W M PR ARAC I 350 B A S AR I
PERCHE S 3, R 4a AN B FR0E IR BOR B T, 4R THETS
KA SR LR P R FH ORI T AR 28, 28 FH e K™

BT A R TR E R . B, AW X
2017—2023 4F4= FEE P 703K S W0 e AT 4
Br, G560 FRB MG E ER T A A 314 HEUHREE JE 7
R, #5978 e 2ok =P AN FEAR SR SEM BYFR B K
-, SR G SRR SEM TR R A B o £
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1 MR5ERZE

1.1 MR5iRF

YR HWOT 1 O IR I, HAh I R
BT T . KA Y, REERIRAEZ ML

SEM #RifEfh (TR VR 100 mg/L). SEM-CPN, #rif
SR (FTIRME 100 mg/L)( b2 1% 2= S8 &L A FRA FDD;
i (g al, SEEBRyE A v, EhiR(Igist, =254tk
FRFA AR, BERRE (@IS, BmEA . —HE
SRR AT 20 ) (- VTR T AR AR A AT B w); 2-fiF 3k
KR (EEL, EE CNW B ARFRTTEA ), LR
(fEikal, 3€E KA RN,

1.2 UHE5E%

Qtrap5500 i = &4 AH € 1% - H K 1S (6 &) AB
SCIEX /A l); BUCHI B-400 345 {X (i +- BUCHI 45 BR2A Al);
VORTEX 3 IHEIRAI & . KS4000ic fH 4k 4 (FEE KA
23wl]); LebTecH MVS S A X (AL R AR 2 RHER I 4y
HIRAH]); Allegra X-30 2 .0LHL(3EE BECKMAN /A H);
PRI602ZH/E WL TR 0.01 g, BEriE PR 5 (-
A PR F]]; Waters ACQUITY UPLC BEH Cq (B i5A:
(100 mm=2.1 mm, 1.7 pm) (Waters 2 /K 2243/ 1)

1.3 LW T5E
13.1 MESHEH

{833 4%2F: Waters ACQUITY UPLC BEH Cg a4}
(100 mmx2.1 mm, 1.7 um); #:7&: 30 °C; Ji#: 0.30 mL/min;
PERRRE: 5.0 uL; FBHAHKAE A & 5 mmol/L ZFREEKIEH,
TBIFHA VUAH B N CNE; RT3 1.

JRE S F: HBE S B F I (electrospray ionization, ESI),
42 J o7 Wi il (multiple reaction monitoring, MRM)1E & FH5
2 HBESEHE: 5000 V; BFIRIEEE 500 °C; AT 35 psi;
i385, GS1 50 psi; 4B GS2 50 psi. HABFIESENZE 2,
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Table 1 Program of gradient elution

B ) /min 38 /(mL/min) AFHBI/%  BAHHG/%
0 0.30 90.0 10.0
0.50 0.30 90.0 10.0
4.00 0.30 5.0 95.0
5.50 0.30 5.0 95.0
6.00 0.30 90.0 10.0
7.00 0.30 90.0 10.0

#&2 SEM i) MRM £#
Table 2 MRM parameters for SEM

BET THT

EY EHEWIE/N  WiERE/V
(m/'2) (m/'2)
SEM 209.200  192.100 80.000 16.000
209.200  166.200 80.000 14.000
SEM-CPN,  212.100  168.000 80.000 14.000

1.3.2 #Hambl&

VR A B (14 W 88 1 S THTVE VTR e BT B Ay,
JU IR R Yl B T HAF A e e BT R 43, TR IRAIL
IRA15-18 °CIR-AE .
1.3.3 #enaras

FRIURE S 2.0 gCRE#1) 0.01 g) T 50 mL A5 0 8.0,
S 8 mL VKB I . VKA I . VKV L BEETE 2 1k, Tk
V5 BIRE S BSOS oI SEM AR TAEA R 5 ng, R HETR
B G FHINA S mL 0.5 mol/L BRI W A 0.15 mL 0.05 mol/L
2-FYIEA AW, IRHENR Y | minJ5, B THEENR S
37 °CHOEIRY 16 hGEIATHIIITE &I E T 50 *CIEE/K IR
rhiEY 4 h WEERBINTAERCR) . BUH BLLVEVR A SR, A6k
PR S VAR pH & 7.0~7.5, HILA 8 mL ZIRZMEE, Wit
P& 50 s, 4000 r/min 5.0 5 min, B HEEREBE 15 mL #5
R T 40 CC R EAMT . HEFIINA 1.0 mL 10% i
IR IR BEPR 7 S AR B 4, ik 0.22 pm B, 7R,
1.3.4  #70f TAF o &304k

HERIFLIGE i SEM (100 ng/mLYFRES A T 50 mL
FREELE T, A SEM IWNER TAE S ng, BRAIIFE S,
A, H A Fa BERE A B AL R AT AR SR BG4k, T AT
WA 0.5, 1.0, 2.5, 5.0, 10.0. 20.0 ng/mL HIFRAERS
Mgk, e bR TR 42, 5.0 ng/mL.
1.4 HIELIE

SEI B AT R Qtrap5500 8 /5 ROBUR €8, 1% - R 1
JEEAL A AR MultiQuant, FIFA AR i 45 5% FH W47 7] 2
HEAT, R DNEE S LT, AR TR 2 NS —
7, BRI AH X AR AE DR 22 < 10%.

2 HRED

2.1 HAFHEKF~EmFP SEM K BIRR
2.1.1 ¥ EEKZE SEM ks Bl oL
AR SE O S SEM (RER BRI, TH

AR ER WS RMEREREIEREE . AR
X, HEHHEEEAR(T)ENATT 2017—2023 4F
1 A2 A B AR5 B UEA I B (17 8. & A I ik L
3)o I 43T 2017—2023 A AAR 4 [ A S A1 0 B
TR & B £ S SRS 2 B4t 4515, 2% B i v G s 4 o e
AP RHERAVEF A i, FARIELL LR 4. AR 4 ik
AT LU H: 20172021 4, BRI FUARA e A™ S )
Kot 3 RS K P G 5.8% 0 1, o P I P AR A
AEWEHER AT 73%LL 1, FEERFEIR M5 520K 0,
AR I AEART AR, ARERIR A T 8.6~45.5 ng/kg ZI,
BEIAG AT 1.5~5.2 ng/kg, B HKEI B AR T 4R
Js, HFERA i SEM K RIS T s U g
SEIRBEAR U, TTRERAT | A7 P TR vk e MR
Y. G058 ZHANG 17 T E R0 % B H 530K
sty FRT BB AEE N TR R IR G AR, AR A B R
B 2022 AEFFUR, R G0E b L 4 B R S it 41 DU AS T
W R PG AR A R e 2K W B S T L, B 2022
SEFF IR E R T MBS BLER BRI G AN RS E L A
6 R B RE T AN A O 2 4 W B G A B P B 1 o
H IR I PR PRI E AN A% 58
212 WEEKESF SEM & 8K -FRiE
SREIEAS B 2K e SEM % B3 Y T R i
BE, USR5 e A HE SR AE SR K K R IE fr PR T 15 YL
T, 300 E B X 3% 5 R T R G PR R AR MR R
178 #ibyk . BEISHESD 136 HEWK . FREEIEK 79, Hrpyiim
IR 2 R W A Vg K R R B A T K, REAOR IR LA =)
B OREE XN, ST RURTE TS L I8 £ R
BB, =719 AR T S A b EI AR SRR, BEIX YK
WA, RE ML T, AEESELYE. &8
FRATT YA XU, AT DL =10 SRIE TS XIR R AR A5 44l
St SRR BN, FESRp A A vh SR A (il AR
TR PEAR, ARSI LAROL S 783 S50 1-1-2006 Rz
W FE20 XF L SEM S EEUEATAGIN . 5 K A ELR R A
TROKER RNV KR, IRKAFFE/N IR . FHER ., WEE
RS, WROKBASE TP eI (BIE . KINE) S, K E
IR TR FE, WKIMUIEREREER . Ry XUF, JpiF
&, BFEMR SEM K HAEIANEE 5 i, N S R aT
PIR IR, K7 SR o B R AR TR K R (B B A1),
T8 K FEBRAN B JTIR K AS AL FRFH AN LA & B A, B A=
Vg AK U EAS: LS8 R 0.33 pg/kg, 1H 79 FRA K 4ok
Kith SEM, 3XFHHFESL PG H 19 SEM 5N TREEA X6, (HE
PR E01) SEM K i sgmade b . 5 A& B [ A AR
FFES R, SEM RS H K22 BIAS K, BE2EAE 5 HAS K
SEHHBFRRADNK, B HERIL T 1.5 ngkg I, B
PRULIE 1 RIS XF 71 HE R T B8 (R 6) i kB, B IE
T (R RG HH SS IAGE HE (EL A X B A1, S A A s (A X
., XA RESE IR AT Rl AR I, SEM TER N BRI Z .
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*3 EFRTHEBERRERBEBRAIEREY. BEX. EETRARESHREDAMRMIL
Table 3 Official websites for the release of food safety sampling inspection information by the State Administration for Market Regulation and
all provinces, autonomous regions and municipalities directly under the central government (excluding Hong Kong, Macao and Taiwan)

P 5 17 3 e B P AR B s

A& e A NNV miﬁ‘
BHOERFE . ARG A ERET
EFZ G E IR R https://www.samr.gov.cn/zw/zfxxgk/fdzdgknr/spcjs/art/2025/art_67e00f420f8f417{b8e2fel 6663ecc70.html
Jbatni https://scjgj.beijing.gov.cn/zwxx/gs/202505/t20250530 4103174.html
IR http://scjgj.sh.gov.cn/922/20250529/2¢984ad696f2ccd9019719b560f47ac6.html
R http://scjgj.jiangsu.gov.cn/art/2025/6/6/art 78970 11577949 .html
IR http://amr.shandong.gov.cn/col/col76551/index.html?number=SD089001
KT https://scjg.tj.gov.cn/tjsscjdglwyh 52651/xwdt/gs/spcjxx/cjgg/
Ly AR http://amr.hlj.gov.cn/amr/c103775/public_list.shtml
=% http://scjg.jl.gov.cn/jianguan/
S https://scjg.In.gov.cn/scjdglj/fw/wyk/tbtg/spcj/index.shtml
PO http://scjg.hebei.gov.cn/node/939 2
MRS https://scjg.henan.gov.cn/2025/05-28/3162717.html
IS https://scjgj.shanxi.gov.cn/zwgk/jgfl/gstg/202506/t20250605 9856902.shtml
S https://snamr.shaanxi.gov.cn/sy/ztzl/spaqcjzl/spaqcjxxfb/spaqcjxxfb 21339/
fiElE) http://scjg.hubei.gov.cn/bmdt/ztzl/cpzlanjg/zxcx_cpzlaqjg/spcjgg spaqjg/
WS http://amr.hunan.gov.cn/amr/ztx/ssjygkx/spcj/index.html
iR =Y http://zjamr.zj.gov.cn/col/col1228969898/index.html
LR https://amr.ah.gov.cn/public/column/5248926?type=4&action=list&nav=3 &catld=29785052
PANEY https://amr.jiangxi.gov.cn/amr/spcjxx/index.html
s https://scjgj.fujian.gov.cn/zw/zfjd/ccjc/202506/t20250606 6922413.htm
i http://scjgj.sc.gov.cn/scjgj/c104536/ccxx.shtml
il http://scjg.gansu.gov.cn/scjg/c110156/202505/174148760.shtml
T H IR AR X http://scjg.nx.gov.cn/tslm/spjg/spaqcjxxgs/
HWEHAEX http://amr.nmg.gov.cn/zw/tzgg/202505/t20250528 2730829.html
R E R HIE X https:/scjgj.xinjiang.gov.cn/xjaic/c112985/zfxxgk gknrz.shtml
B AR 7 R http://sjj.xjbt.gov.cn/xxgk/cjxx/
http://scjgj.qinghai.gov.cn/Article/ArticlePageSJJ?ParentSectionName=%E9%A3%9F%ES5%93%81%E6%8 A
HiGA %BD%E6%A3%80%E4%BF%A1%E6%81%AF &section_id=666C81E4-9E71-4405-98D1-A89BE67C661C
&page=1&pagesize=15
P AR X http://amr.xizang.gov.cn/channel/spaqjdcjxxgs/index.htm
G0 https://scjgj.cq.gov.cn/zfxxgk 225/fdzdgknr/jdcj/spaq_1/jcjgxx/202505/t20250520 14640567 .html
ElES) https://amr.guizhou.gov.cn/zwgk/xxgkml/zdlyxx/sjspcjtg/
oHA https://amr.yn.gov.cn/zwgk/fdzdgknr/spjg.htm
ILES http://scjdglj.gxzf.gov.cn/zwgk/fdzdgk/zdxx/spaq/
35K https://amr.hainan.gov.cn/zw/spcjxx/
IR https://amr.gd.gov.cn/zwgk/zdlyxxgk/cjjc/spcj/index.html

T4 20172023 FIRE R RFRREE G B HBGENESR
Table 4 Sampling and testing results of nitrofurazone in food products in China (2017—2023)

IR i RN K77 SEM K77k SEM . .
A FEAOKT T |
EGAE MAREHE R bR (R 8 R AR (S g P A Eﬁ’“ﬁﬂ;\d T;,'J é ﬁ;ﬁﬁpﬁ*
ek Gtk BAEHELL/%) A /%) s
HR: 28, 47.5%, KB FIER 27.1 ng/kg
2017 505 61 59 (11.7) 59 (96.7) . 8, 13.6%, ol T 47 peke
U 69, 74.2%, K T34k 45.5 ng/kg
2018 881 100 93 (10.6) 93 (93.0) . 7.7.2%, ol PN 25 ngke
IF: 30, 54.5%, K PMEN 13.1 pg/kg
2019 807 65 55 (6.8) 55 (84.6) 6 10, 15.4%. R PBIy 52 ngke
F: 111, 88.1%, Ky HSFYIEN 8.6 pg/ke
2020 1448 136 126 (8.7) 126 (92.7) 1: 4,3.2%, Kot P 4.8 pgke
. 0, o L SIZFAT R
2021 1963 153 113 (5.8) 113 (73.9) HF:93,81.6%, Kl PRYfiTy 14.4 poke

HE: 3,2.6%, K FIER 1.5 pgke
R AMENTBr K
2022 1773 56 26 (1.5) 26 (46.4) T AENTBEOKR
2R 20, 72.92%
IR ORPENE SR
2023 1418 52 37 (2.6) 37(71.2) g AENTEEDR
2R 30, 81.08%
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Table 5 SEM detection in different shrimp and crab species monitored by the research team

ii gi it T %1% SEM Kt F-HI{H/(ng/kg) T
NI AR 96.2 (51/53) 0.86
YA IE LML 94.4 (17/18) 2.02
- FLA K HF 87.5 (21/24) 5.70 ﬁtpﬁ#g;‘:fgfiiﬁi ‘z/ ke,
X R 51.4 (36/70) 0.29
WK IR FL R 0 (0/2) 0
Al 35 7K AR 63.6 (7/11) 0.58
R PR 90.9 (40/44) 0.80
e . &?E& 23.8 (5/21) 0.29
HE 95.8 (68/71) 0.48
iy i, BRFEH SEM kB AR SEM &tk £ SR
2 VO SR LSR5 HOAS T AT, 309 IR0 AS 16 FH ok e PG AR 24,
K 30 FSESRE, % BUEFSE R SEM 3 R ER R 9 8.43~31.52
= i, FLECHBE 200 I L EWE O T BI85 U T 55
1% 13 WM. MR, b SR SRR, X AR SR H
. B SERAYET SEM #EATREFY, K BUAS ] b il 0 8
Il (N 1 SEM 5 3y BB F e e 8 T LIAL 14  Ai e 4 ), fh
S O & s 5 8 BT AHEIE, TR 6 260K 7 h SEM P RS i of
& 7&9’ /,\'QQ/ 7\39’ ;»-QQ/ 7 Py v % B P X B SRS B EME SEM
SEMA R (ng/ke) LA A R, E TR A X R R T R 5 e

B 113HEUCEESS G HH SEMUK -
Fig.1 SEM levels detected in 113 crab batches

F6 71HUREMEEETEENE SEM &%
Table 6 SEM detection table in 71 self-sampled mud crab
batches at different sampling times

4 1
LivallEi IRV 48 16 7
At 48 13 7
2% /% 100.00 81.25 100.00
@/ﬁ:if){a 0.48 0.20 0.94

2.2 HFEFEK~=mP SEM KIFESH
221 WmkKE&HE ARME SEM 69 kR

HRIEAR TS 783 S0 45-1-2006 LR ARiE, /K= 5
H SEM RGN A AT R A Y, Bk W 45 0F 5
B EE 2B, ek SEM IS iR 25
I, HLA R B A 0 A ki 2 A, eh L mT HE I R
FEH K= S P AEAE P SEM. MCCRACKEN 252215
T [ B A R K B AR5 & B, MR ANIRSEI4T SEM K

SEAEN . IR REFERA L, JEi & 2R R R
AR . TR IUIT) 5 ke 5 PR 28 R Y B, (A4
TE R A R 5T

G FE PR S TR [ A A AT, SRR 2 s
A BRI LR o ) AR, R VR R R RS
S AR, T RIS T A A A AR R
T ARG A VE A S R . IR R MG IR LKA N
MBS AAHEMTWA LR IR KRB KN,
HOENICKE Z£POV% L 52245k il b & b T 3 I LR
R ERR, N SEM R & AW R (TR R . HERR . K
AR . IREFNUER)M LR E AL sk . M
BiF, WIcshPikpd iR Z I, S 80 ik e 4 a2 m
PRECFGR, oA A 2 I T R 3ok e S e P i ek DA 3 i
(R SEM AR R, I FLBHE R 2 5 R Z G ) 5 22 R 4
5, TS5 RRAR B RO A i SEMET2T S i SCiik[20,30-31]
IR IR IR R FUR ZGIR 5 IEYE SEM (144 il A Ve
Sk, HPHE—AEE A TR, PN SEM HIIE AL R
R P ICRE R B 32 TV IR IR 2R 1) Ik e 465 40 2% DDA 6 o
[ B Tl b8 PR 2 57K -6 BEA L SEM,  #EDI H 5225 K
A ZhYIERN SEM WA ARTFIR RS Y, 1Em 36 A Xt
WA TR X 2 5 PR ZFAE I A ) 85 e R4 T RGN J5 A
Shy ot WA PR SR S 4 T S Sl i B 5 IR R e
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JE B SEM ., [] s} ¥ PR 7F 5 el A8 v 2 0 % e b 30 L T 0 W
KA R 2 DA R b 3 RS SR A A AR A A I, PR L
W, FEERRAIREZAEY IR SEM W4 i i 3
TEREEH.
222 WEEKZZFINEE SEM 8RR

(DINERER IS 5] A SEM

HINERTE e A SRR A TS Y AN A5 Y. SR
W5 Y TR SR A MK TR 35 g i R T s
LR T A S A R B e DA (8 R R A
JRTG YL I R ), 55 IR AL T BOR K S B AL,
T S5 78 1 8] 7 BRI S B FR A K, FE KA 2 35 Yt # o,
SEM AW ATV B O, AR OV, SEM
K, By & /2N oKk, BB E
BRI, B W Y iy, W8 S AN IR o
B, R A SEM S AW 5K ACH, 2Okt A
AP o RIEIT DS KB, A A DI I8, SEM
V5 YR A7 AE, AKIRF SEM JRRHETE 0.18~70.6 pg/L,
TR Er iR 0.26~18.9 pg/kg. TIAN ZEHOE 1 4 HLEB
TS K AR h AR Rt SEM, H SEM Wk
I3 AFEREONTE ST TR A O B AL . TRl
WEFE K BURE R R, /Kb SEM & &gl 2, Sik
FEFRFH MK SEM & it 5 IEAH G . AR R, B
SR A ST 2 B B K A R R SRR B LA
SEM. Juii ¥ ks 2 B, FE—SEPE S AT SEM 4L
B WEBEMEARREYER IR EDYRESS
A= SEM 3R AR FRE s A SEM LAy
P BEZE (AN LT B2 O SRk A2 77 S il ), 6 IR £
LI AP 77 A SEM BR B o

(2)FF B b B AR VL FH IR VS AR5 ] A SEM

MR P AR RSP 259, B RAF PR
—LESEFH POl T REAK T S kA R, SR a AR o]
AR R Rk Y ARZS 4 . W VS AR A K A SR N R,
TES R S5 1 T8 3 B SEM,  MTH 5 2 P v AR
WS A i . KWONIIF s B, 7EIR A R R 2,
— BB SRR oA AR VR PO I U AR S BT AE R R &R
HORME M IR Fith 3, DT SREE K R L SEM 15
e, P ATIESIYIAN o SCHR[43-451R BUKAE B )4
B R I VAR B DR TGk SE BT e, RS
SEM 2 (K HB% B 7E /K™ sy I Bl b, S5c Akt A ™A
BRIEH .

3 4 ip

BRI AT UL, RSS2 b v i S ol A AR
WEYE SEM, (RS BRI EAR, A R LI AR R
P S fe T, (AILHA &AL, A R
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