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ABSTRACT: Objective To understand the residue status of prohibited and restricted drugs in Pelodiscus
sinensis, and assess the dietary exposure risk of these drugs ingested by Shanghai residents via Pelodiscus
sinensis. Methods Using the sampling and testing data of prohibited and restricted drugs in commercially
available Pelodiscus sinensis in Shanghai from 2020 to 2023, the point estimation method and margin of exposure
(MOE) method were adopted to conduct exposure assessment on prohibited and restricted drugs in Pelodiscus
sinensis. Results The overall over-standard rate of prohibited and restricted drugs in 502 soft-shelled turtle samples
was 2.79%. Among them: For 462 soft-shelled turtle samples, the detection rate of enrofloxacin (calculated as the sum
of enrofloxacin and ciprofloxacin) was 18.18%, the over-standard rate was 0.00%, the average content was 4.65 pg/kg,
and the maximum value was 92.80 pg/kg. For 184 soft-shelled turtle samples, the detection rate of sulfonamides (total
amount) was 7.07%, the over-standard rate was 1.09%, the average content was 12.28 ng/kg, and the maximum value
was 1620.00 pg/kg. For 470 soft-shelled turtle samples, the over-standard rate of furazolidone metabolites was 1.70%, the
average content was 0.56 ng/kg, and the maximum value was 95.80 pg/kg. For 168 soft-shelled turtle samples, the
over-standard rate of ofloxacin was 1.79%, the average content was 0.94 pg/kg, and the maximum value was 105.00 pg/kg.
For 135 soft-shelled turtle samples, the over-standard rate of norfloxacin was 0.74%, the average content was 0.11 pg/kg, and
the maximum value was 15.00 pg/kg. Furaltadone metabolites, nitrofurantoin metabolites, nitrofurazone metabolites,
chloramphenicol, and malachite green were not detected in Pelodiscus sinensis. The average exposure and Pys
exposure of enrofloxacin, sulfonamides (total amount), ofloxacin and norfloxacin ingested by Shanghai residents
aged great than or equal to 3 years through Pelodiscus sinensis per day were all lower than the acceptable daily intake
(ADI). The average MOE and Pys MOE of furazolidone metabolites ingested by residents aged great than or equal to
3 years through Pelodiscus sinensis per day were both greater than 1x10*. Conclusion The health risks of
prohibited and restricted drugs ingested by Shanghai residents via Pelodiscus sinensis are relatively low. There is an
excessive phenomenon of sulfonamides, furazolidone metabolites, ofloxacin and norfloxacin in Pelodiscus sinensis,
and targeted supervision still needs to be strengthened.
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AMTBUIX(SI~S16)ATT . M . AR T H(& i) . it
BTG BRI (E/NEAIE AR LK) A
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W 1.79%, SEBIMER 0.94 pg/kg, FAMEH 105.00 pg/kg.
135 {4 H i i v B A L SR AR R 0.74%, &
BN 0.11 pg/kg, KRN 15.00 pg/kg, PRk e
M A k2 AR . R P AR . R R
LG AL . TR 1.
2,12 ARRAWHEFN T &P B E At X0 ik R
Fi BHTREAE 1Y 3BT, 2020—2023 4E 1 # vh JB3E VD B 1Y
K A B 20.00% ., 12.84%., 12.50%F0 25.75%, AN
WP R RN EETFASIT¥E X
(F=11.578, P<0.05), A& b, AEHIEEAEGY £ D 2
)k 22 5 B35 (H=9.787, P<0.05), Hirh, 2020 4EH fa b JEi%
W R & B IE R (6.78 pg/kg), FR A 2021 4F(5.46 ng/kg)
1 2023 4(4.63 pg/kg), 2022 4£(3.25 pg/kg) il
2020—2023 4 F fa P i B2 ARG H S8 4300 R 0.00%
7.50%. 0.00%F 7.41%, ASFIA-0F s e 2 4G H R
£ F WA ST FE X (=0.720, P>0.05), 2020—2023 4£H
B S B AR 240 0.00% . 2.50% . 0.00% Fi
0.74% . A b, ASRIAIAEAE 3 HY f P e IS 1 5 1 25 e AN
13 (H=0.719, P>0.05), H:H1, 2021 4F F i s e 2 ) 5
KM (43.01 pg/kg), Hkh 2023 4E(3.99 pg/kg), 2020
12022 4£(0.00 pg/kg) ik, FHEWFE 2.

R1 20202023 F EBHHERETRHRAHHRNER
Table 1 Detection results of prohibited and restricted drugs in commercially available Pelodiscus sinensis in Shanghai (2020—2023)

~ N . S ALl e o/ (ng/kg)
I 5 SO RmEUrE R KR BARE% THE R o e
Bitivh 2 462 84 0 18.18 0.00 4.65 14.72 40.55 92.80
T e 25 184 13 2 7.07 1.09 12.28 120.60 30.00 1620.00
Ik e ) £°%: 154 40 470 8 8 1.70 1.70 0.56 5.93 0.00 95.80
AR R 168 3 3 1.79 1.79 0.94 8.68 0.00 105.00
WD A 135 1 1 0.74 0.74 0.11 1.29 0.00 15.00
W A 117 0 0 0.00 0.00 — — — ND
w2 AR 261 0 0 0.00 0.00 — — — ND
Wk e P AR AR 5 445 0 0 0.00 0.00 — — — ND
AER 473 0 0 0.00 0.00 — — — ND
L4 421 0 0 0.00 0.00 — — — ND
T — R ARAT LT,
F2 FEHMEFEGRE S EIEDEMBERALAENLER
Table 2 Detection results of enrofloxacin and sulfonamides in Pelodiscus sinensis from different sampling years
RRIH R RANOM RREOH BREUR RhEve  BERE% ARI(ske)
M e IKME
2020 50 10 0 20.00 0.00 6.78 18.32 82.20
S 2021 109 14 0 12.84 0.00 5.46 17.91 92.80
2022 136 17 0 12.50 0.00 3.25 12.47 81.50
2023 167 43 0 25.75 0.00 4.63 12.81 78.10
2020 3 0 0 0.00 0.00 0.00 0.00 0.00
. 2021 40 3 1 7.50 2.50 43.01 255.99 1620.00
Ttk e 25
2022 6 0 0 0.00 0.00 0.00 0.00 0.00
2023 135 10 1 7.41 0.74 3.99 20.70 200.00
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RV AR Ay F P By B sl Loy b £ R
2 B AR A 0y e B, ASTEIRE A 0y A rh R T R
IR 2R 22 T G2 7 L (1/=26.594, P<0.05). i, 11
J1AhARE I B b Lt VD R ARG HE R 8 (37.14%), HLkh
3 H(31.25%)#1 2 H(28.95%), 9 H (8.06%) A% . sk [, &~
[l RE H 43 F f b B Vb 2 i i 25 S B 3 (H=25.461,
P<0.05)., o, 12 A ey B farp B 2 0 S i
(11,18 ugkg), HUCH 11 F(8.49 ugkg)fl 3 J(7.18 ugkg), 9
H1.51 pg/kg) k.

ANl AE H 0y B A0 P G 25 R R T
H X (=12.106, P<0.05). HH, 12 F ke i F f b fs e 2
AR HH 2R 05 R1(50.00%), HUCH 2 H (15.00%)F16 H (13.04%),
HARIIR 1. 7. 8 J1(0.00%). F A P et i A 38 0 g
B H By 4 H(10.00%), HIH 2 H(5.00%), HAHHhE
bR B L, SRR A 4y Bt R RS A R e RN
#(H=11.832, P>0.05), FHh, 4 AHEERy B M s

213

TEBIE R (162.00 pg/kg), FHkA 12 F(20.30 pg/kg)Fi2 A
(12.63 pg/kg), FAEAIN 1. 7. 8 H(0.00 ugke). FERF 3.
214 FRREIAEG T &P By B Aeahlic Loy b R

e B AR 37 e o B, S TR RE 3 i B ep L VD R
B R A SR E X (P=11.855, P<0.05), A7) At
FR v RV D R A R R 0.00%~33.33% A I,
ANl HRE 7 BT fa b R D R 2 5 B 2 (H=28.622,
P<0.05). 9 “MliREI AT A £ H B VD L G R (S
4 0.00~12.84 pg/kg.

ANFEHMAE L I B R R R R B R R RS
B (=530, P>0.05). A [l 37 i B P 28 A G 1R 53
FEISN 0.00%~22.22% . H i1 A eI 1 o s 238 o 12 190 3 T 2
HATT(12.50%), K 0 b BRI (2.08%), HA AT FE
PR AR . A b, ARl r e o e 28 0 4 2
SR i (H=5.458, P>0.05). 9 MilikE 37 T i) £2 Fh A e 2Js
)& ik BTG R R 0.00~202.50 pg/kg. TELFE 4,

=3 TR AR &G REDEMBERALRMER

Table 3 Detection results of enrofloxacin and sulfonamides in Pelodiscus sinensis from different sampling months

Eiizd B 2 itk e 24
Ay B KR BERER% SEE/ (ng/ke) KM/ (ng/kg) BBV Rt 2R/% BARR/% SE 1/ (ng/kg) i KA/ (ng/kg)
1 21 9.52 0.00 2.55 38.60 1 0.00 0.00 0.00 0.00
2 38 28.95 0.00 4.72 45.60 20 15.00 5.00 12.63 200.00
3 32 31.25 0.00 7.18 69.00 13 7.69 0.00 0.32 4.13
4 22 22.73 0.00 4.45 57.10 10 10.00 10.00 162.00 1620.00
5 29 13.79 0.00 3.92 42.70 15 6.67 0.00 523 78.40
6 55 23.64 0.00 5.34 78.10 23 13.04 0.00 2.56 37.80
7 29 10.34 0.00 5.87 92.80 4 0.00 0.00 0.00 0.00
8 75 10.67 0.00 4.79 91.90 23 0.00 0.00 0.00 0.00
9 62 8.06 0.00 1.51 76.00 26 3.85 0.00 2.80 72.80
10 59 15.25 0.00 3.50 82.20 18 5.56 0.00 3.82 68.80
11 35 37.14 0.00 8.49 61.40 29 3.45 0.00 2.16 62.60
12 5 20.00 0.00 11.18 55.90 2 50.00 0.00 20.30 40.60
F4 TREMBEGFRESPERECEMBRLENRNER
Table 4 Detection results of enrofloxacin and sulfonamides in Pelodiscus sinensis from different sampling locations
Bk A T e 25
R e i L T e P
(ug/kg) (ng/kg) (ng/kg) (ug/kg)
[ 65 13.85 0.00 2.83 57.10 8 12.50 12.50 202.50 1620.00
A5 104 12.50 0.00 3.11 78.10 5 0.00 0.00 0.00 0.00
LT 24 33.33 0.00 12.84 82.20 9 22.22 0.00 11.16 62.60
oAt 6 0.00 0.00 0.00 0.00 3 0.00 0.00 0.00 0.00
G 14 28.57 0.00 7.32 81.50 3 0.00 0.00 0.00 0.00
R AN
R 102 17.65 0.00 3.91 91.90 56 7.14 0.00 3.12 78.40
) 26 15.38 0.00 9.21 92.80 23 435 0.00 1.77 40.60
NULE i 41 26.83 0.00 5.85 69.00 29 3.45 0.00 0.14 4.13
LREE YT 80 21.25 0.00 4.44 76.00 48 8.33 2.08 6.65 200.00

R WSS, i

TANEARIE L AT

VKPR HBE R E . AR AL
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2.1.5 FRHFRER T &7 &3 B sk ko) ik
%R

Fie HEAARE L DX A0 BT, AS Rl R e DX rp R VD
FRIRG R 22 G2 L (17=20.537, P>0.05), AFIHIX
o rp BT B IR TS R 0.00%~50.00%. s A T,
AR AaPREDPENTEEZERARE
(H=21.821, P>0.05), 16 4~ X Y I f o R v L 1) 2 e (.
JE Iy 0.00~16.48 pg/kg.

AN Tl b DX FR e R 28 i R b R 22 SR RS T
0 L (F=14.121, P>0.05). A [a]H X F a0 Al e 2 1
K G 0.00%~25.00%., #2510 4 A 2
I i L X S5 X (12.50 %), HCH S13 X(10.00%),
H A XY R ABER . B, AR JlRE X H £ oo il i
K oEERA L E(H=14.556, P>0.05), 16 > IX Ay
£ 25 0 B I ETE O 0.00~168.88 pg/kg. T IL
%5,

22 HEhRERABGYINEEITH

LT =3 ¥ mRAEHEH A AR AR
R Pos BEER RN 7.00x107 pg/kg bw Al
5.51x107 pg/kg bw, HET ADI (6.2 pg/kg bw), 1EFEXEH
e VTR R H 2 FER AT - FR R i Pos 2%
FRII N 1.85%107 pglkg bw Hl 1.45x1072 pg/kg bw, HHET
ADI (50 pg/kg bw), XIS, FiEERE:H & H g
N WK i s XS5 400 D ST 34 R R i RN Pos R BR L 43 0 A
8.43x107° pg/kg bw 1 6.64x107* ng/kg bw, V-1 MOE Fl Pys
MOE %3147 1.90x107 pg/kg bw F12.41x10° pg/kg bw, MOE
KF 1x10°%, R AT, b R AE H 2 H it A ER
VORI B EE BRI Pos R RN 1.41x107* pg/kg bw Fil
L.11x10° pg/kg bw, BT ADI (5 pgkg bw), XL
o IR A H 4 F A B AT S0V D S - 24 F s D Pos
RFERHH 1.67x107° pg/kg bw Fl 1.32x107* pg/kg bw, 1
fIlXF ADI (14 pg/kg bw), RS EME. HELE 6.

F5 TR X RS T B E MR AR R

Table 5 Detection results of enrofloxacin and sulfonamides in Pelodiscus sinensis from different sampling areas

ke B A WA
Y R e TN 1 T e = U V1o i TS e ¥ T e [ Tk f/
(ng/kg) (pg/kg) (ng/kg) (ng/kg)
S1 65 20.00 0.00 4.92 82.20 9 11.11 0.00 4.51 40.60
S2 27 7.41 0.00 0.91 21.00 14 14.29 0.00 8.01 78.40
S3 12 25.00 0.00 2.13 11.60 11 0.00 0.00 0.00 0.00
S4 23 4.35 0.00 0.46 10.60 7 14.29 0.00 10.40 72.80
S5 14 50.00 0.00 16.48 81.50 8 25.00 12.50 27.36 200.00
S6 12 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
S7 42 16.67 0.00 2.35 38.60 7 0.00 0.00 0.00 0.00
S8 23 17.39 0.00 4.37 75.10 5 0.00 0.00 0.00 0.00
S9 36 16.67 0.00 5.83 92.80 17 11.76 0.00 2.96 37.80
S10 49 16.33 0.00 7.39 91.90 24 4.17 0.00 2.61 62.60
S11 47 17.02 0.00 3.48 74.20 11 0.00 0.00 0.00 0.00
S12 19 26.32 0.00 4.51 47.30 5 0.00 0.00 0.00 0.00
S13 10 20.00 0.00 0.77 3.87 10 20.00 10.00 168.88 1620.00
S14 39 25.64 0.00 8.33 78.10 31 6.45 0.00 0.41 8.68
S15 30 16.67 0.00 5.24 76.00 11 0.00 0.00 0.00 0.00
S16 14 21.43 0.00 2.09 12.40 12 0.00 0.00 0.00 0.00

*6 LET23SEREHEIFREENZRAGYNERRES

Table 6 Daily dietary exposure to prohibited and restricted drugs from soft-shelled turtle intake among Shanghai residents aged = 3 years

N Sy =L f==g—N
R BURYRHTR it it lICL I el o)
(ng/kg) A Pss A Pos
B R 4.65 58.5 8.8 69.3 7.00x107* 5.51x107°
T2 12.28 58.5 8.8 69.3 1.85x10°° 1.45x102
I i e AR 3 9 0.56 58.5 3.8 69.3 8.43x107° 6.64x107*
AR 0.94 58.5 8.8 69.3 1.41x107* 1.11x1073
Wb R 0.11 58.5 3.8 69.3 1.67x10°° 1.32x10°*
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