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HES @ 3k (semicarbazide, SEM)I& & 1E Jy #| By A 7= & 2 T 0K JF ok v TARBI AR B 40, S04l
RN EEARECHWRRENGE LY, BN EHARE—EWREE, ARLN, FrEK" R
FKAE | ok o VAT B A 2| SEM, 3L E # A By SEM R IFEE I NIEFEFFEZEN, MREANRE
HAKFFEMEARGIAN, WIHBFEAAARLBEEMBERA _FBEN 2T 4£, T SEM )~
Z N RIR®RAE, HE, A SEM B EAE M KA R D, B R KA R SEM B R A FAE Sk
BAZGHARNERT mENTH AT 7K &P SEM By RIFIRFIHAT LG RN T 4B
A RAIE, F O F R A R EEF R NIRE SEM A RALER EEL S L,

KA
hESEE S912 XEtkRiNED A

W IR PG MR N T A B ISP 254, RER IR AN
AT PR A3 R ATl R 4, IR 7K ™ R 8 R v
FHRARYT B & B9 RN BT I 96 HUSH o R P ARaEE A )
R AR, AR 20 B R (semicarbazide,
SEM) 5 & [ L 245 & J5 7 3 W 1k 9 I A A7 A
GEiE#E, 2020), Vass %:(2008a, b)HFFE A FL, sh¥)
TEPE RS AR B A SEM 1l it e s AL 45 N3,
KA ARG SR . SRS RIER- . X SD K
(Rattus norvegicus)YiF5E £, SEM 1 UK 214
BUNE RN, WG RIERHCRARSE, R,
FEBU S B P RN 555 A5 FE MLV, (Maranghi et al, 2009;

o R A AEMR; RIR; & RALE
TEHS  2095-9869(2023)04-0244-10

ARIRBCAE, 2012) XU gRIK FRUE B3 41 40 mg/kg
SEM, 21 d J& KEUE PG JLALSUR B 8% & A AR, TR
B 22 A Mk 2% 3 B0 A% R /K °F- W 35 B AR A B 52 (%R 5,
2008). SEM fEHLUEE ¥ L RBEMALREIES
AR, WXTPRERGE . ARG DIRE = A RS
EE . WARF . g, HA, Frimyk, KEHED
AR R Tl Pl 225, IF AR AT XK
st K G PR 1) B B W (BB 3R 454, 2019). WERE Y
Mt 2 IR B S RS 25 o bR e R Ik H S ),
e CRTIFE 2016 AFEZ MK i 2 4 B
A TAERGE A Y K SEM RYFR FE BRI (HE M 1.0 pg/kg.o

* EH R B RBERE4:(32072147) . P EK P RL2E IR 5T BE FE AR 45 9% (2020 TD69)FT S 2R 44 BRAC AL 7=l 5 AR A4 R A1

T A A 45 19 W5 4 (2022KT 15 DR [R % B)
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AR, 3R EDH 522K il 25 1 5k B A T A
KB, SEM UM HH AR A Ik 50% (T RUIHAF, 2012)
2002—2003 AEMIIH], R A A AR U R St
(Rapid Alert System for Food and Feed, RASFF) & i |
300 Rk AZE . k. DIEEEZNIRESE SEM
B BRI, A A R A . SEML 7R
A ek A g P i AR & 1 22 0K, JLTAERT
AW e YRR E MR SEM, 46 H AR IR
(Macrobrachium nipponense) . %/ [X.7H#F(Macrobrachium
rosenbergii). FL4H7E X HF(Litopenaeus vannamei) . i
[T J5L#% R (Procambarus clarkii) . 142 4§ 24 % (Eriocheir

sinensis)%:, HFeH SEM K H RN 100%, H & it
T 1.0 pgkg FEHRENAFEHLH, SEM %
HESER, W EXTER e g B S LA Rk
¥t SEM, i H A8 SRR 2 FCIE AR ILPY o SEM &G HY
BRI (TR, 2012; K&, 2012, 2-F)4, 2015;
FE RS, 2016; %, 2019; BZB Y, 2020;
JLIEESE, 2020) (£ 1), SEM “H@BRIHIRTI A T
AT R FE 20K 7= il 2 VR ) B 2 o AR SRS 88
K7 i SEM AN SR IR AT 545, B AT ¢ SEM
e VB BB 5T FR B AR S ALBE, LA N B 52 250K 7 i eh
SEM ()46 ] 45 HE LS AR 4R |

F1 AESMBELRKERAREMELL SEM &= (ng/ke)

Tab.1

SEM content in different test sites of different crustacean aquatic products (ng/kg)

ANTE & #F Different breeds $I T 44 Scientific name

ARG Different test sites

i 5% Carapace WLP Muscle  HABLHEZ Other tissues

#F2% Shrimp HZR¥EEF M. nipponense
B EVBYF M. rosenbergii
NYyEXFEF L. vanname
FEXFHEF  Penaees chinensis
TEIRJREEF P clarkii
BEHF  Penaeus monodon Fabricius
2 Crab rhAEFEO M E. sinensis
T 1 Portunus trituberculatus
% Scyllaserrata
E e Dungeness crab
%2 Turtle rhag ik Trionyx sinensis

30.00~315.30 1.38~11.87 58.60~81.30
26.38~64.16 1.63~4.41 2.41~6.43
1.50~10.27 ND ND
<1 <1 <1
3.50+0.09 0.44~0.68 1.97~2.15
3.04~15.36 0~0.76 0.88~1.02
5.48~24.31 0~2.05 ND
13.80~26.50 ND ND
81.80+7.00 ND ND
46.30+4.80 ND ND
1.36+0.04 ND ND

. ND: RK#H,
Note: ND: Not detected.

1 BHFRK~meb SEM HI3EIR
1.1 BEFRK=mABATENE SEM KR

A ZEAEQ019)0F 58 K B, 125 /R G 2% fi e i G
25 FETE P A SOK AR SR N (LU SR &
SEM., ItAh, BFFE N B3 22 R DA 16 76 R SR /K 3 i) I 1
HR N SEM, HEI SEM HA NIETYE, Saari 45(2004)
FEA B IR P AR 5 EC R BRI 31 SEM B i
TN 12 pg/kg, BRI TH IS A B LA
SEM L5 . McCracken % (2013 )38 45 % o fin 437 &) Hf
% 7K B R (Macrobrachium agwi)iF58 & B, 3R A Fi
KRZEXH SEM Kl , AHECTFURA, HF5E SEM 7 it
T, X5 van Poucke Z5£(2011)%f & [RVBHF . F4hE
SE(2016) X% HATENR | 57K A5 55 (20 12) % S 1L 1 /N
IR SEM Kl 455 — 5, X seg5 BRI T A8 3ok ™
a PR SEM RIAETE . 2 0ESF(2019)7E AR 408

R Se 5 AR B B e PRI 2] T SEM, i A
KA SEM, M /K A= g W 52 T fig 2 L oy IR A
SEM A9 R E .

1.2 HBFRFKFRPIMNEME SEM BIKIE

121 AKFAFERRHEBEAN SEM ARG, H
SN Y A AR R R 2 DN 2R 4 5 165 B0 5 ) T 22
#| SEM {54, THMZEQOI)WFF LI, SEM 1EH
— BT ) A AR TS G ) A K AR R RR A v A B ) A A
JEARWIE 4, SN EYIRN . IRIETLEE(2010)7E
FATYA] KRR i AR A ) SEM. K B AEAE 5

FH 75 2K (2018) 73 HIAE LLZR A8 A 3l i . 1 - BV S
TEVEHR 3 ARSI | O A I 21 SEM A7 7E
ELAT WS A s g DL | WS SEML A R [ AR
IR, R KRS ) SEM XK AL shi i) & 4
EY . Kk, WRoRA ST HAR S
HREE AR A SEM, 75 £ (2018)3@ 1 %) J 35
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JE ¥ (Nitzschia closterium). Ji % (Platymonas) il 3 #ff
4% (Dicrateria sp.)" Yy SEM HEAT WM, &Pl SEM
ERRPARRNE LR T, BHERECH 145.3~200.0,
[f]#, Hoenicke % (2004)7E4L3#:(Rhodophyta) ., #5 %
(Phaeophyta) 1463 7 SEM, 7K4:= sh# & FH X st K
REYE, KNS SEM 3R .
1.2.2 Frziid A2 9 AE ik 48 A sk Ak 5] N SEM

MR PG ARAE R T ISR 259, B RIFIIPTR AL
SRS AR RR S i o FELEFRAE Y R T BRARK 7 i
&R (R BRI P . AR BRI R) . 3k
PR 2B M 25, 38 B 0k Il PP (5 PRS2 o kg P
MRIEA SRS , 0T LLFE 55 B P 25 A T S 0 i
SEM (Leitner et al, 2001), M52 I B LAAR
M5B . Kwon(2017)RIF58 0, 7R IR & 37258 1 o 72
H, — BB FREE 2 FE A HE A 06 ik e 45 R T 1 i A
EPUE R R BRI HEAL , MR X R K A v
A% SEM 75 4 o i i A FRF SR I . R L BL55(2013)
5T A BR, 38 1k X 37 5E BE 5 L2 #(1 ctal ur us punetaus)
AR AR PEA T O P ARG 5, KA | SRR A A AR 34
BT SEM HBL, KM E B B Em Tk
(P<0.05). BEHAESE(2010)., FIRAE(2008), LGS
(2008) 73 i1l % v A2 o B 8 | v [Q R SR | K 3E BT
(Scophthalmus maxi mus) it 17 A [R] (14 K I P4 AR 25 25 7
A HR, DIAFSERIN SEM BB FR R, 45
B, TG 25 07 =X, Wi v AR iE A sh ik N e
ARG, T SEM 58 B B AT Gk 180 d. T AR 7HE
(2019), Pak-Sin %(2008), #Hiz%(2017). T %46
ZE(2018) & BL/K A= sh 4 A E A WK IR P AR 1 Tl kS
Tk LB A, Y SEM 2 KINTR B 7E s
PR S, B AR A TR .
123 RAB®IEHS%E SEM AR ER I B A
AL YETT I KR AR (S,
2001), EHFQOIDWITE LI, AR R K=
flH SEM 7 i I 3 R TS AR K = b . i
(2011), FE#(2015) K HK fhH SEM & 5 AR
0 JTER I BE | A R S S ) AR o 2 ik 42 2 v AR
1EH . Zhang %5(2016)2R R G R ER AL B LN XFHR |
= ¥t ¥ ¥ & (Portunus trituberculatus) F1 i [G {5 %t #F
(Parapenaeopsis hardwickii)/& & ¥, SEM & & 57
i3 8 e A7 7 0] A0S EL YR SRR £ 6 AR ] K 7
1 SEM & B AR
124 WBEFEEMmIF4E SEM A _FH
i (azodicarbonamide, ADC)FE NS =4 iG g 2 Fh
i — VR RG], B TR A 0 2 0

TR A R B e 7 e B B DR A R (B e
2018), ADC fEmilkm R R T, 2GR o rE
SEM, Xi5 HA4Z & 5= is g,

S AR P T R R A A R SR A K
PN DR R A, A RS, & ADC YT
M AE R B S8 20K ™ i 10 220 JRRHE: 5 80 72 2ok ™
i SEM Hi 5 Y S K 22 —  Pereira % (2004)7E &5/ ADC
TRINFIA RS FPAS Y SEM, &2 2~5 pg/kg. BT
E(2018) . BLIb T (2019)55 Xt T B A% T Ay K i 1
Hi ADC Fll SEM (1) & #6477 W I 4 B, T 493 2% T il
i AT ADC A Tl SEM % it s T IR,
Hmfrf SEM & & &1k 139~1288 pg/kg, il
ADC &R N AT SEM, %54k, SEM Al i,
SRR 5 Z FE Ml A & S 5 G . Stadler 45(2004)
MK Sk | W | IRBR SR L B S RSk A
MF) T SEM, e i 2 1l 3k 25 pg/kg s B8 45(2009)
FoE B0, i 2ad g nl o3 r=: SEM;
X RARSF(2019)7F M 2 Hp RS I Y SEML, 3 3 A2 400 14 512
0 T 2 M S R R BB ) N VA D NS T B . Hoenicke 45
(2004 B 335 AR B HEA T NG4S I SEM & &, B
HIE T ADC 7E & il & TR SEM, H SEM
Al AR TR B A b o B, H SRR i T
s R N Y R e 5 ADC $efil, DLRsZ Sk
JEE SEM 5%

2 HFEZRKFZHEFB SEM B4R HIIE
2.1 WiEH SEM £ HIE

722K = i 72 19 SEM & i 3l KT, T
T EER R RRJLT R HIk, M5
X EME SEM 2 ASRIE TH AT ZR#IT T
Wk,

JAHEAE(2008)BF 9T A I, AT AT o 247 4 1 e i
ARG BRI SEM & bl B 72 R & 193 in
WM, HE PR SEM (E el 5 N IR 72
EH ., McCracken S5 (2013)WF5E KB, FEUF5E FIUR
W Z B — 2 W e R AR L =, fgil
ZR AR AR SEM &2 N Z IR R Y 3 4%
Pl b, BUCHERTR A A SEM £k H T4 5t
RIAIMRK)Z . SR, RS (2015)i i % A s)
BRI SERZUIR A, WY SEM 774
HWRERIK, AietBErehmssErKmE, ™~
AT HE—E R T ReE L SEM M SR . T LU
DESRAUR, EEAEQ019)#E— B0 T AR BT
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) E NS5 SEM BR B ARG, K B [m] 3 7 18
FHRHERGRYS SEM 5k /KE 50 A IE A E
M, BEA AR LR IEIRA NS SEM 7 B /K P& 17
AR, X ] e F e R M LR 7E 2 mir Ak #iL i A2 vp
FEHE T SEM, 2 S 3R ARG N R SEM BR BR
A JE A

HAT, T H 522K MMM SEM 12 AL
HEA R, —Fgoln il 2N iEPE SEM
e e 5 G R LEERA . RS
(2019, 20200058 £ B, HAekssch SEM i bl
E s a5 O oA o 1 R (B - R 4 (1 o1
)BT R, X R A R R R T,
BREEH . AEAYS 13FEAS SEM & ARfb 3%
G, WEEE U S AR A . A S B S5 AR
B, R IR DX e 2 I BB I B IR AL T SEM,
Samsonova %5 (2008) X} B YA N £ 45 SEM 5R L 1 5
TS, KMABEARSH S SEM 5%, Jf
HAEVUABEH AR S-56H A 32 24 8 A R &
Yy & B S A E U ) SEM AR, B SEM 1B
BATRES SEM 54 B4 MEH KA Bk . &4 %%

PR
Chitin

Citrulline

Amino acid

SEMR. B
Ornithine, Amide

J Hydrazine

(Q014)RF5E R, HIEZoK™ iR SEM A5
FE S BB A %, T ELSRE S P B S R A
FHk . Noonan 4£(2008)IF s FH 2k e & Bl
B I R R AR o K SR TR A R K R
AMRMR BRI AREZNGA, JRFEHM SEM 7450 A7
—E WAL . Hoenicke 4(2004)IA°H SEM J&HH %
R AR AR . AR . TR FILEF ) B sk
JRZ RN IE .. Abernethy Z5(2015)0F58 K8, MHE R
Z 5 R FZMHA R EZ P Y5, 0T 51 Rk
i SEM, PHI, 2t 2 U (NH -N) & 5 19 £ 5 ol e
FRYESRPE FIERL SEM. FRHILHEI, KSR T RESESh%)
PR SEM IR, Yu S5(2019)7E FLAATEXRTHRA K
()X 25 PR ZAE A S 0 A TR S A K, R
TR P RS 22 R S5 40 3 ) PR G A e 2O i SEM,

K2R N EYE SEM B B 1) H ZLVE R . K
RAMREZ 5P RIS IR RIGIA, 8 G REE
HE R =4 T SEM, 45& IR ZENGH P F 2 m &
HAME AT, NIEPE SEM BYTE -5 4 R 1Y L i
P L | VAR MR 2R I BE e 45 A 2 DIAR 6, PP
SEM I BEAY A AL AN & 1 PR o

HEEH
Binding protein

RN
Arginine

KRR
Arginase

{ R ] [ A aIE ﬁﬁfa]
Urea Glutathione

L Globulin, keratin

I

H+

SEMHIFE AL

Formation of SEM

,,

K1 IR SEM 78 B 722K 7™ il b mT BE Y A= BB

Fig.1

Possible formation mechanism of endogenous SEM in crustacean aquatic products

A: BFP; B BRREE; C: #F5E,
A: Shrimp meat; B: Shrimp epidermal layer; C: Shrimp shell.

2.2 SMEME SEM 4 RALIE

221 RFABR%EFIN SEM A R ALE Hoenicke %5
(2004) B FEAS 7] e B2 i U SRR ER X AL TR A L sl ot
MR . 203 WY PRI () SEM At 5 A

B ARG S EAWIE N, 6 FhAER Y SEM 1Y
ARSI, Hd, DA o B, Kl
N 20 pgrkgo HBEIK P E SR AR . HE
M2 . VTR . LR T 45 22 il HAT PR RE sl IR BE 25 # 1) 55
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RALEY RS SEM AL 258413l , Hoenickek
SE(2004) TA A 33K 6 55 SR 2 ) T 28 4o Uk SRR 6 T VR Y
WG, RN R ZIE T SEM, Abernethy
25 (201 5)HEM YR SRR ER VA W b 1 2 Y R AR 5 1 1 B
57K e R R e T e S g A S, U 5 PR 2R
a5 R & I HAb 4k & % s A= . SEM . Bendall
(2009)iAH SEM ZUCHMRER MR RAE—E /M TR
RSV R . BRI, KFEE R SEM
ARk AR DL R R ER A, IRETRER I A
SEM HJ fELE UL L& 2,

2.2.2 ADC A& SEM #L#2 IR T REXT SEM Ay
M BN, Pereira Z5(2004)BF5E K L, 1R R
Jn 10 pg/kg i ADC, A AE S ) SEM 22 12 pg/kg,
AL 0.1%, Ye Z5Q011)WHF5E KL, 2t
KIS, TR TR ERINE ADC 23431 SEM,  HL il i
HPEREY SEM & i B TN ER , BEWIRLEEXT SEM 94
WA R, WEAKZE(2016) . #5520 25(2014) 8 i
SCEGER T ADC 7EIR IS T AT A4 i SEM., Noonan
Z5(2008)Ht 55 ADC THI ¥ M 1T ] it Y SEM. A= U 1
W& I, A T R & SEM, T H 5 A SEM K i
HE— 2L AF5E I SEM Fr it 5 16 BE L .

ADC 7 & il 55 A B Je i e — ik, B¢ IR P
285K N REAL S SEML (24584, 2009), % &5
I MR VG AR5 B0 DR T 5 A 1 2 S, T HE o ook g
ARARIE = A B IR A HED . B A5 E , ADC
SR TR ME— AWk, Hik, nREE IRVE S
ADC MR HEr#: %, ADC 51 A SEM A i HL 3
UL 2,

L KL [ B T ]
Hypochlorite Azodicarbonamide
[ 23
R
IKfigt High t:;r]nperature

Hydrolysis
\ A4

HEHRIREF BEAR
Carbamate ion Biuret

A~

SRR
; BRG]

Nitrogenous Hoffmann KA .
[ R Hydrolysis
Hydrazine Urea
SEMIIE
Formation of SEM

K2 APIEYE SEM TR I 5828 7K 7 i vl BE Y A L3
Fig.2 Possible formation mechanism of exogenous
SEM in crustacean aquatic products

3 HR5RZ

SEM TE HAR AR HRIE vz, oK™ mh
it 9 SEM 3 ki U AR HE— 4RI 77 A, KRR K
TN T R A 75 e A 1] 530 SEM M FR . X T SEM )
A RHLEE, HRIAFS AR, M T N IR % SEM
A LA 2 PR . — 25 & A sy H 522K
7 it R B AR R 5 S 5 IR R A A
JE R SEM; RSk JR T BN I 2 1 2 1 H e E Ak .
XFFAMNEYE SEM (A AL A 2 FpdfEll. —J&H
FEA KT il G U AR R W Ak B A 1 Bk DR R A
W80T SEM AR plia ; RN Tk B R ANy ADC
L IR SEM, S5 SEM i AR . A
WF5E 52K 77 B SEM Y 32 5230 5 B 1A R HIL
B TR BT 7K ™ I Al ARk JR B KR
Xof 522K 7 S IR EE SEM A TE LR HEA T 5T
A Ry 3R [ F e 2K v SEM. B K gk R R A
HERL 558 .

& £ X
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Abstract Nitrofurazone is a synthetic antimicrobial drug developed by the Eaton Institute in the
United States in the 1950s. Nitrofurazone can play an inhibitory or bactericidal role by interfering with the
glucose metabolism process and oxidase system in bacteria. Due to its strong bactericidal ability, wide
antibacterial spectrum, and low price, it was widely used in animal husbandry and aquaculture.
Nitrofurazone is detected in animals because it is rapidly metabolized, with a half-life of only a few hours.
Semicarbazide (a typical metabolite of nitrofurazone) is detected in food-borne products in a linear
proportion to the amount of nitrofurazone added to the animal. Semicarbazide binds to animal proteins to
generate stable residues and is difficult to metabolize completely. The United States, European Union,
China, and other countries detect and monitor semicarbazide as a marker of nitrofurazone drugs.
Nitrofurazone (and its metabolite semicarbazide) have teratogenic and carcinogenic effects on the human
body. Any residues in animal-derived foods can be transmitted to humans through the food chain.
Long-term intake of semicarbazide in humans will cause anemia, liver necrosis, neuritis, and damages the
eyeball and DNA. Therefore, the United States, the European Union, and other countries have explicitly
banned its use in the food industry. China has listed nitrofurazone as a banned drug and specified that
nitrofurazone and its metabolites should not be detected in animal-derived foods. Over the years, the
detection of semicarbazide has been limited by the detection methods and instruments. The Ministry of
Agriculture has stated the residual limit of semicarbazide as 1.0 pg/kg and assigned a supervision and
sampling inspection program.

Existing studies have identified the semicarbazide detected in crustacean aquatic products combines
the residue caused by nitrofurazone metabolism and other obvious sources of semicarbazide, which
include: 1) the presence of endogenous sources in crustacean aquatic animals; 2) the growth environment
and feed intake; and 3) aquatic product processing. Previously, semicarbazide residues were generally
considered to be the result of excessive nitrofurazone drug use by farmers. In recent years, the farmers
state they have not used nitrofurazone during aquaculture. However, semicarbazide has been present in
seafood. In 2004, Saari et al. detected semicarbazide in Procambarus clarkii that did not consume
nitrofurazone and provided the first report that crustaceans may naturally produce semicarbazide, which is
causing the detection of semicarbazide in many cultured crustacean aquatic animals that have not been fed
nitrofurazone drugs (represented by shrimp and crab). This research confirms the presence of endogenous
semicarbazones in crustacean aquatic products. In addition, the natural living environment of crustacean
aquatic animals is polluted with semicarbazide due to economic human activities. Many scientists have

detected the presence of semicarbazide in the waters and sediments in various regions. Concurrently,
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semicarbazides also contaminate aquatic plants. Semicarbazide is a new water pollutant that exists in
water bodies and plants, which is continuously enriched and enters organisms. Nitrofurazone is a
commonly used antibiotic for aquaculture products and is often detected when the amino residues exceed
the standard levels due to illegal addition by farmers. Studies have shown that semicarbazide is also
introduced through processing aquatic products, such as sodium hypochlorite disinfection resulting in an
increase in the levels of semicarbazide, by azodicarboxamide through thermal decomposition producing
semicarbazide and so on. The biological toxicity of semicarbazide and the food chain transfer effect have
ensured semicarbazide is now an important environmental and food pollutant.

In the current aquatic trade in China, the presence of endogenous semicarbazide in crustacean aquatic
products has serious impacts and interferes in the detection of nitrofurazone drugs, resulting in an inability
to accurately determine semicarbazide sources. It is of great importance to thoroughly analyze and
understand the main sources and formation mechanism of SEM in crustacean aquatic products to ensure
the healthy development of the aquaculture industry in China. At present, there are two statements on the
formation mechanism of endogenous semicarbazide: arginine is involved in the urea cycle of crustacean
aquatic animals and semicarbazide is produced through the oxadine intermediate. An analysis of content
changes in the main substances of the urea cycle revealed the formation of endogenous semicarbazide is
closely related to the guanidinyl and amide groups of arginine, citrulline, and the amide structure of urea.
Arginine is a potentially important factor in the formation of endogenous semicarbazide; secondly, SEM
is derived from a single cell epidermis that produces chitin. There is a single cell epidermal layer secreting
chitin between the shrimp shell and shrimp meat, and the detection level of semicarbazide in the shrimp
meat close to this epidermal layer was more than three times higher than the inner shrimp meat. Therefore,
the semicarbazide in shrimp meat mainly originates from the epidermal layer cells producing chitin. Two
inferences on the formation mechanism of exogenous semicarbazide are: the carbamate ions in
hypochlorite solution may react with ammonia or acid amide in aquatic products to generate hydrazine,
and hydrazine reacts with urea and other compounds through the urea cycle to generate semicarbazide,
increasing the production of semicarbazide; the azodicarbonamide added in processing is degraded to
biurea at high temperatures, and biurea is then converted to semicarbazide by the hydrolysis reaction.
Considering the different molecular structures between nitrofurazone and biurea, the speculation that
nitrofurazone is metabolized to produce biurea can be ruled out. From existing studies, azodicarbonamide
is the only biological source of biurea, so biurea can be used as the corresponding target detector of
azodicarbonamide. To solve the problem that endogenous and exogenous semicarbazide cannot be
distinguished in aquatic products in China, the endogenous and exogenous pathways of semicarbazide and
the corresponding possible formation mechanisms are reviewed in this paper. The formation pathways of
endogenous semicarbazide are speculated to help solve the formation mechanism of semicarbazide in
crustacean aquatic products and provide scientific data for the standardization of semicarbazide residue
limits in China.

Key words Crustacean aquatic products; Semicarbazide; Source pathways; Generation mechanism



