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FE AR % 8 T AR B B K B 4T (Macrobrachium rosenbergii) # 7 37 % & 7 & HUAG SRR R, 4
B WAL ALA R EE . RAEF & IR 2 4 400 F 2 3k (semicarbazide, SEM), # % H 7 7 i #L A&
FRESARALFWNAREE, THELXLRERBEBRALE., £REF, PREILTLUAR T
SEM -F 34 & ¥ (12.90£2.47) pgkg, H &, SHFBER . SsRFAEE)FHFHEELH A
(33.2943.06) . (29.00+5.67)77(28.10+7.08) ng/kg, & & EH 77.9%. ALK F SEM 4 E& K, THHE
#7(1.83£0.24) pgkg, FEALF SEM 4 & A& KA K 4 G IR>50 72> B> >8> LA & K &>
>SN A A TEHMTEARFRAE R 2 KBIEAA SEM By R IF 2 AR EE 2SN RS,
E, ZPRERTEFRZ KRB PRy ERA Y 2N, £REE SEM WRESE, U

BRRAFHMA L,
eS|

hESEE 065763 XHELFRIRED A

R FENR (semicarbazide, SEM) X 44 & Jk FH Rk, J&
—FEPLG BERL, ARG s E A, BT
AT TUARSE 25 o R P AR LA ) LA AR
X R 28 2 TQ PR TR L =2 [T . L LR
J A AR KA (AR, 2002). (HIZZ5W80A A A
WEREUE MBS EER, hE . HASRRRE % E 5
B X 28 AR A FRGE Y i X 6 2 ) (Park et al,
2017; Shendy et al, 2016). W P4 HR7E F 25550/ Nt g
AR N 5-AY 3E-2-BH 8% (5-nitro-2-furaldehyde, NF)
1 SEM (Wang et al, 2019), Hif, SEM nJ 54H4%%

ZRBI; AR k@A oA AFAE
XEHS 2095-9869(2022)03-0103-07

A, Y IERNRREEEEE, R (L et al,
2010; Tang et al, 2018; B ARZESE, 2012), H1E R 0kng
PRI 5% B2 FR 4 (Zhang et al, 2016), KK HLE sh#
TR i b SEM B e fIRFR B 225K 4 1 pg/kg (Shendy
etal, 2016; Wang et al, 2019),

X SEM KGN 5 %82 (Du et al, 2014; Li
et al, 2017; Zhang et al, 2016), ., WAHE S B
JB T (LC-MS/MS) F - H. 78 58 08 R ifie i B v i
R, SR HRTRIN S IR PR SEM BR BE Y A
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) SEM HEATRTAE AR N , P48 m S fb e i b )5 I
PLIE (Wang et al, 2019; T EI4H4E, 2012). 4Rl , SEM
AT A= 9 mT B SHe R 10— P IR I R DR 28 S, X b
ey oo T & i AR A7 (Calle et al, 2005; Kwon
etal,2017), IL4h, SEM 7& HAyA ¥ (Macrobrachium
nipponense) . %' [ 73 ¥ (Macrobrachium rosenbergii)
FiyAl % (Eriocheir sinensis) & H1 7628 K 7= il Hh 42 8 G
th, HANEH SEM & a2 = T LA (McCracken et al,
2013; EAhm4E, 2016), RUITH FE KB WIA N SEM 3k
U8z, MELIERA X o3 RAE 2 2R L BRI A SR
Pefdi R VMR AT E04E, H SEM 78 H Fe 2R sh Wik iy
H LU A RRIE AN B A , Sl D A O SCER BT RE, X 4
PR TR ER,

AHIE 5T LA A A 0k g PG R ) 2 TG TR IR S A 58 %
%, REMSMEFES, FEARALNE SEM &
i, Z5A FIRERAEMRRE . KR TR SR 7 i il £
(Carassius auratus)ff i BRI 25 5, F5F SEM £ %
[CTRARAR N R LH LU A FRAE 48 HAIR & 1K,
TEEAT R TQTE A vk i VG AR AR 420 4 5 B8 Al i, Ay
X A3 LG8 38 2 PR 1 7= AR A & AN IR Bl R
HERL A, Ry ikt f0 T 2 4 WA R FIE B 10 kA 4
e 2%, AAEENATLE L,

1 #wRERE
11 HmXRE

B IGHERR A R A SR B R 1 %[GR AR
FIAERL, FEAEAL BRI TRIR X I 6 KI5
i, B 57 T A T R ot B £ O A R A A
3kg, [FF, SREMMIRIE . FRAEK . R IR IR W)
B AR SR o % G T R AT 5 2 A S AAAR T 4 1) A
(21.00+2.21) g F1(48.00£10.20) g, “F-I4LE 24K A3 5
9(9.93+£0.31) cm F1(11.90+0.47) cm.,,

R AE R T S RS, BUILIA . Shse (i
FERSkMSE) . WIRREZE . F. ZIRERERFARAR) |
AFERRCRE PSR ON SR ) | B i FDB R RNk A, R
5L /NSURIEE 2 /NS, 2R 1~3 SR, B 1S3 R, 5
1~2 i Je S e a5, BIVBR A 7 1k a7 Ah 14 e A1
R ) AURE o K LR S BRI BE L AhsE
JHE AR 43 R ) B T B NBORL, LR 2% B2 2 248 LA
5550 FEHE bR 0 50 ok WL PR S 10 2 2 e, el oy SR
FHEC & 18] B 1 5 B 3€ 1 % IR (Litopenaeus  vannamei)
Be A ik 2 B, A AVERE SR [RIB AR R, T
A I HORE 20 CHR- TR, .

12 #ZEm5iAF

HE . MO B8 635 46 (Sigma, 3£
E); fibal 2-as R s . R A Z K (EgRTRL T
AR R A RAR); Ak omek . —H I
R L (R W Nk S s = /N D PR i
gl IR A 40 (H 2 L= A IR AR 37%%
JRER R (Merck, f5[E); 60 mg/3 mL HLB [&AHAE Uk
(Waters, JE[E);0.22 pum A3 HLAHDERECR HE T HUE S0 50
WA RAHD.

I IR PG ARBR VA ff (B R 99.0%) A1 SEM. AR i
(4L 99.85%) (Dr. Ehrenstorfer, f[F); SEM iR
YIARUE S (LB 99.8%) (Sigma, E[E) 7K A4tk
1.3 U/EH

Wi AH (% Waters ACQUITY UPLC I-Class, [it
BREE S . O RIE AR . TSN Xevo
TQ-S —H PUMAT ki, BCRMISS (ESDHE IR, fif
FHAL BSR4 () MassLynx 4.1 3144035 Bods R4 T 40 38 ; 7
OB (5,3 HPLC, Waters 2695 Bt 2998PDA A& £ ;
Anke DL-600B #2505 L (i 22 52 Bl 2#AUER) )
ZHWY-200D #2218 18 i 4% 35 #5965 3k 0 B
v/~ dl); MS3 basic BUJER YR A (IKA, FEE);
DTA-3 B8 A3 PeAL (7 MM BLTEA A5 A BR 2 )
N-EVAP12 & MW AY (Organomation A&, FE[E); JI300
RV P (BRI AR ) )3 XS204 BT 432
— L F K- (Mettler, Fit:); FWI100 55 3 J7 REH)
MLOR R IR AR A PR A A

1.4 WMF*E

% G VH R R e 25 AR A O A AL B S 2 R
i 783 S H-1-2006, FEEAT THRAL, B4R .
HCI B9ARFH S mL ¥4 i0%E 10 mL, ¥ 0.2 mol/L
FEEE 0.5 mol/L, &L LEEFERNFEES, F40C
TRSWKT, R 2 mL 10%H R RER, B4
5 mL IEC Mg G . S HLB /MEA 3 mL H
FEF 3 mL /Ki& 1L, SR)G, B EEWLL 1 mL/min 3%
R, FERHWE, 3 mL 40% H BEIAROKVESS , BF T/
FE, B 3 mL HEEDERL, UCEEVERR, 40°C AR
W, HVREAIMRIHERE | mL, i
0.22 um A HLFHUEME, FFill, (XA ik 2% 90
RIS IN T R(B AR S5, 2016),

b 3 K U8 A IR B K Ak VS AR &2 SEM A
W, 7 595% o4 (2016) MRS SIZE(2013) 177 s
TR R IR PE AR K SEM BRI, ZEAROLF 1486 =
IN5-8-2010 Mz Tslam %5 (2014) 8 512 .
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SUBHASE:  ER TR IR R 10 15 105

2 HRE5HH

21 ERRRFMHIMRA

AL B FE S RS 783 5/ 45-1-2006, %
B o 32 B X B A2 K it T P A b i R ok g 2%
IR I E . 2 g HEARH S mL 0.2 mol/L HCI
KA, HETRIRUEY SEARMES, ETH
DI B 85 2-fif 388 AT A Ak o (B il iz r o v v
FAMFER R A g B 45 H th & A 1) CaCO; 22 5 HCI
KRN, SFEUAZS HCLKRE %, pH e, &
ST A A S N B AR, 8 TR IR R AR (T 2 R 45,
2012), AR ERMRACR, JEF SRS AR B, %
W5 HCL AR R 5 mL 35 % 10 mL, [R]AT,
SRAESN R 20K I PU AR 200 I 1 2 IRTR AR AL, X
Fe 10 mL AS[RIHRFE B HC 1 X 1 2R il iR K fi sk
He, ASAY SEM S ULE 1. 24 HCl SR AR =
F 0.5 mol/L B, WLIAFISME#HE & SEM & S48
PR, SUrANE SEM &8RS, B
10 mL 0.5 mol/L HCI % 7K it

220

20} /\I—P\H

% 200
2 190
—— LN Muscle

< 180
2 170
—— M4 Exoskeleton

—
N
S

N
=)

SEM& &
— N W
coS55583S

Concentration of S

0 0.10.20.3040.50.60.708091.01.1
LR Concentration of HCl/(mol/L)
K1 ShEEFILA 2 A R B HC ¥ 0K e
M3 SEM % i (n=5)
Fig.1 SEM concentrations in exoskeleton and muscle

after acid hydrolysis with different
concentrations of HCI (n=5)

2.2 EHEZEREERRKL

BT KRR RN LB 2, s AN TR R
AWIRE SN SEM S REINSE BUREI BT AT RE L 22
MRf . ATAfl . RECMIMAE)S, ] HLB /MEEL
AR PC AN [5) L B8 P R K A ROE A T o At 5
5, DIBRASHAER A ERCR . 4R R, 3 mL 40%
R AR ARG, 249 3 mL e b A
ML BIR 40%LL RS, SEM ANEBfik:lwsr; X4 H Ex
4 LE A3 I 2 50T, [Tz 4 bk e 92 BRIV e AG ) 3] 20>
i H Y. AR ATREZ vk 2528 0, HARK HARY)

BB KRN 3 mL 40% FH EE I . N 2 AT LA
¥ SEM M HLB /M |58 @R MTE 2 3 mL HEE, #K
iff 2 LAy [ AH A% BT A R I DAk s T vkis 2 %
IR NR | fill fa 25 2R 4L SRR 5 b SEM A7 2R 0 B AL B

= 20+ S S

10} /

O o

0 10 20 30 40 50 60 70 80 90 100
PR B AR 3L

The percentage of methanol solution/%

¥ 2 SEM 7E 60 mg/3 mL f HLB /NI B BEM 2k (n=5)
Fig.2 Elution curve of SEM performed on HLB
cartridge (60 mg/3 mL) (n=5)

23 AEREET

T2 75 EEAR I AR S BR T 2 TR R YR [R] 4
2V, ISEFRIERYE . FEAHK . TR SR R ) £
AN TRV RR it SR TR TR AN s o T Hud, 7R 1
B AN T RGN 7 A 0 3 R v ) O e A I 45 L A
FRLEPEVEI . b [EDSCR FNA A5 i 22 (RSD), I
AL 3 A5 R 10 A5545 1 Fb (SINY T 4% T 2k B 4G HE BR
e, W 1T LU, (R ARy 2k 35 RE 1l
FE RS E R, bR FICRAE 70%~120%;3E [H
N, RSD<15%, W] LIHT ZHPFE S BRI .

24 FRATHFmRGNLER

B IR AR T A 2R S IR R [F & 9 SEM
(1 3), RNRLZLH SEM & i 2 B IR >4h5e>
Ji2 >R >8> L PR 38 B2 J2 > > AR B> HLIA o AN [R) 4
ZUFE i SEM T34 2 4(12.90+2.47) pg/kg, Hr,
R SEM i dp iy, i530(33.29+3.06) pg/kg; H
W AD T 1 (29.00£5.67) pg/kg FRE 2 Y (28.10+
7.08) ng/kg; WL SEM “EX& &AL, H(1.83+
0.24) ng/kg. ZHRH SEM & & ENLA MY 18.20 fi5, 4b
Fo MR 2 52 LA Y 15.85 £5 A1 15.35 £5. B .
A 55 F1 AR R 0T LA L B EC IR I 9 A1 B S o
(FLARSE, 2018; E3eAT, 2002), —=FHG1H P IRER
SEM R &MY 77.9%. HMfii2 SEM & i IR LA
FESL, 0 B A BRI 2K 1 pg/kg, (XL SEM 1)
R 235 SR W 2 QIR MR T W DA AR, W B S B0
FIE T %
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Tab.1 Method quality control
v B LA LEBS %11 [m] i < AFX A T fi 22 K 1 R JE it R
FE i . . . o . - o
Sample Linear range  Correlation Recovery  Relative standard  Limit of detection Limit of quantitation
/(ng/L) coefficient (r) 1% deviation/% /(ng/L or ng/kg) /(ng/L or pg/kg)
He e 0.10~100 >0.999 82.4~107.0 0.678~8.670 0.25 0.50
Biological sample
JKUE Sediment 2~2.0x10° >0.999 96.1~102.0 0.921~8.530 0.25 0.50
FhK 2~2.0x10 >0.999 86.1~105.0 0.850~9.130 0.25 0.50
Culture water
Pkl Feed 50~2.0x10* >0.998 78.8~80.4 1.240~5.820 300.00 1.0x10°
sl [ #51 Farm | HRROAMERE | o BB AE 4180 SEM 27k 185 T
3 L 2 Farm 2 S
35| FeR3 Farm 3 R, TEEAFILP R R OB SR AALA T SEM

7545 Farm 5
F53%6 Farm 6
B “F34{H Average

(=]
T
T

| A E=] #%3%4 Farm 4

N W
w

—_
wn
| e s s s
ron

e FE Concentration/(pg/kg)
= S

S W
T

EW@%W@W

CE S LF I G ME L
ZH 4] Tissue

B3 %R A RIA LA SEM 5 i
Fig.3 SEM concentrations in different
tissues of adult M. rosenbergii
CE: &H¥; S: #Me; LF: BE; 1. B; G: fif;
ME: WIAERZ; L. MF; GO: AFE; M: LA
CE: Compound eyes; S: Shell; LF: Limbs and feet;
I: Intestine; G: Gills; ME: Muscle epidermis; L: Liver;
GO: Gonad; M: Muscle

M E 3 AT, AhEES (R IR . Ahse R 2 ) SEM
i, AP EEEM, IWARLZNEEST
LA, AhEES % [RTR IR 5 & 48 SEM ALY, i
WA 2R B2 JIZAE R A B a8 FOLIA Rl 4R 4E i, SEM F-
40 (5.41£1.40) pg/kg, LA &R 2.96 5.
MBIRAR 5T )G, 3R B2 (5 BUB 886 B
fEoe b, BT EAEN b, S SEURILA R K )ZFALA
1) H SR SEM JK-FANA] o 7R J 2 v & B SEM WK BE
SICTENLA T R IR B s 3 A% LA | (McCracken
etal, 2013), Kk, YRS [CTE AR b ki Pu AR my 5%
PRSI BT, A 2k A e /N0 o B L IR 28 1 )22, AR
WLAFR )

25 FRBEH SEM R 5317
WERRFMERR A R ZHZUT ) SEM 75 WLIET 4. fE

iU W R TMERE 5 I L, SRS T SEM
1) P i 22 I B B I PR ) o AE R, RS B S v
SEM & 431 (2.77£0.72) pg/kg F1(2.55+0.92) pg/kg.
TEFTAREG R, KB 4 0y 2R BRAE i (REERHOFF ), H:
SEM A28 8 H(1.17£0.06) pg/kg. van Poucke %5
(2011 ¥ % [CTH IR AAZOHKG B SREAL | A 28 10 g VG AR 2455
FHTC 7 b 27 QR AR ME S 28 AT, AP SERE it Hh il
4 SEM [y h 25 ug/kg, [RIFEIER] SEM R Al GE7E
%[GR AR RARAFAE

50 -
?040_ D7) e Male
§) I «} T [=-1 3 Female
%;30- |
g ok !
| HIvE
S 20 WA m:
Q Z B A" :
®] Wi-| v
‘H’l( : / -
g]o-/{:: /// ZB

78l Bl E Fﬁ—}i
N CHIZHIZRIZE A o

G ME L GO M
ZHZ Tissue
K14 M. HER CTRER SEM & & X)L
Fig.4 Comparison of SEM concentrations in
female and male M. rosenbergii

CE S LF 1

26 IMERIEANmEFMEEINLER

JEEVE . FRIE K R BEAE i SR IR 2 TR I 1) ) )
TSRS R P AR, IR AR 9 SEM P
TN (0.42+£0.02) ng/kg. WFFERBT, HRIRGEI 00
TR FUKFE Th 8% B A 3= K F 1) SEM. (Islam
et al, 2014; Kwon et al, 2017; Tian et al, 2016), 3L
I, SEM SRRz, T, FRGEHK D FRHEBCR —
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TR FE), FEFKAERTEH SEM Al RIE T2 %
TAARRI B B SR T Ja T 8 HaR, FRpa FE vl
B A S AT REHF A SEM, BLHEAREF . K5 K7
FEE R IR VY AR S A s PR, TARARYE S AC 5ok &
BAAHE A HEA SEM FE A (Islam et al, 2014).

(HARE RS, SR RIR IR 0, FEMA
FERUFFHR B ARKE . SEM. MISERFFE R, i, IR
il R IR P MRS, 2 Ps AR ™= 42 SEM, 7E 60~90 d
THERZ R B LU AR R, 2015; X455 45, 2013;
XK %5, 2013; BAARSESE, 2012), SEM TEJE I HIH
TN 18 (R B84, 2013), 4k SEM #im T
K BRI BRIy, faR2sx%t SEM B 4. Ah, B
AR TCIR AR A i BE I H IR & 1Y SEM . (Islam et al,
2014), ULEAY [IBEFR AT BE F 2874 SEM,

2.7 FBRBIFAIEME SEM Xtk Tk B4 e 2200

B ICTRARA A AT [ AR 4 SEM,  H AR =251 |
PR 5T A5 55 A FH Wk M P ARAR S 7 2R 1) SEML S8 42
Al AURSEAL T B, BT, b xELLX 7 2 [ TH AR
KN SEM YN IEPE S5 AN EE o $% AT A BRHE D7
SE Dy i AR T WK I P AR E 8 K] SEM A G A& 1Y
I o G5 G FE A 4528, 1wy MRS 2 TRV AR L
AR R E SEM AR £ 0 (1.83+0.24) pg/kg, 1]
TEHEAT R VAR 5 B A, % 0 SEM YA &
HHEE, KHE R S E 5.00 pg/kg, DhRERIRAL
{HAZAR T PR S B TR R A R, B 46 21
I i 5 22 1) S K R A T AL

3 #Hit

ZATFEARAL T 4V EB 783 5/ H-1-2006 i 5
B, 2GS AP RN Z R 210 SEM K, JH4
TR R PO AR 2 IR IR R 41204 SEM 1 &
., FrARENSE SEM, Hrh, ZIRPEEEE,
MALA & Ak, P IRIEEMAR T B 28774 SEM,
WA D RIEIFA R 4805 SEM (AR K& &, ©F
GEHAT AR, 76 AT K I PO AR A % B8 A i), 2%
A SEM A S RN E, BARANIEN AL,

Z % x #
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Distribution Characteristics of Semicarbazonein Adult
Macrobrachium rosenbergii

MO Mengsongl’z, CAI Nan®, LI Laihaoz‘@, WANG Xufengz, WANG Qiangz,
GUAN Wangi’, ZHAO Donghaoz‘i}

(1. School of Food and Pharmacy of Zhejiang Ocean University, Zhoushan, Zhejiang 316022, Ching;
2. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Aquatic Products
Processing, Ministry of Agriculture and Rural Affairs, Guangdong Provincial Key Laboratory of Fishery Ecology and
Environment, Guangzhou, Guangdong 510300, China)

Abstract As the most stable metabolite of nitrofurazone (NFZ), semicarbazide (SEM) can be
determined after the administration of NFZ in aquatic animals within a few hours. Because of extensive
tissue distribution and a long residual period, SEM is used as the exclusive marker for NFZ. However,
SEM is naturally present in the shells of crustaceans, such as crayfish, shrimp, prawns, and soft-shell
crabs. To avoid false-positive results induced by SEM alone and to precisely identify the illegal use of
NFZ, further investigations on the distribution characteristics of SEM in crustaceans is essential. In the
present study, samples of shell, muscle, muscle epidermis, internal organs, and compound eye were
collected from Macrobrachium rosenbergii shrimp farms that were not exposed to nitrofural, and SEM
was determined in order to investigate the background concentrations in different tissues of the
commercial shrimp. Samples were evaluated in accordance with Announcement No.783-1-2006 of the
Ministry of Agriculture of the People’s Republic of China. As multiple tissue samples, including
compound eye, outer shell, limbs, feet, intestine, gill, muscle epidermis, liver, gonad, and muscle were
assessed, the method was suitable for monitoring the background concentration of SEM in different
tissues of M. rosenbergii. The average concentration of SEM across all tissues was (12.90+2.47) ug/kg.
The average concentrations of SEM in compound eyes, shells, and limbs were (33.2943.06), (29.00+£5.67),
and (28.10+7.08) pg/kg, respectively. The lowest concentration of SEM was found in muscle samples,
with an average value of (1.83+0.24) ug/kg. The concentration of SEM in commercial M. rosenbergii
tissues could be ordered as compound eye > outer shell > limbs and feet > intestine > gill > muscle
epidermis > liver > gonad > muscle. Considering that it was difficult to distinguish the source of SEM in
M. rosenbergii, the background concentration of SEM should be deducted when determining NFZ
residues in this species.
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