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Abstract: To investigate the risk of chloramphenicol exposure among Guangxi residents by consuming aquatic products from Beibu Gulf,
this study monitored chloramphenicol residues in aquatic products from Beibu Gulf from 2018 to 2020. The chloramphenicol content of various
types of aquatic products from Beibu Gulf was analyzed. Margin of exposure (MOE) values were calculated to evaluate exposure probability
and risk. In this research, chloramphenicol was detected in 2.69% of samples. Chi-square analyses indicate that chloramphenicol detection rates
are significantly correlated with types of aquatic product. The chloramphenicol detection rate in shellfish is 13.33% while that in freshwater fish
is merely 0.24%. No chloramphenicol is detected in marine fish point and probability. Assessments demonstrate that dietary exposure to
chloramphenicol through consuming aquatic products from Beibu Gulf is extremely low. However, the MOE of the population with exposure
above the 50th percentile is below 10000, suggesting some health risks. At all percentiles, the daily exposure from consuming shellfish is one
order of magnitude higher than that associated with consumption of other aquatic products. 54.7% of Guangxi residents might experience health
risks due to their intake of chloramphenicol in aquatic products from Beibu Gulf. The chloramphenicol content in shellfish exerts the greatest
influence on daily exposure, making shellfish the key sensitivity factor (r=0.99). Therefore, the population with higher exposure should limit
their consumption of shellfish. Health authorities should more strictly monitor chloramphenicol levels in shellfish from Beibu Gulf, Guangxi.

E[BEEW

FETRH AR, S <08, A58 DY LRI e 7K 7 il i G 2 A PO i U DA (0] A B i RH2,2021,37(5):310-318,+286

TIAN Tian, WU Jian, WEN Jin-hua, et al. Risk assessment of dietary exposure to residual chloramphenicol from consuming fresh aquatic

products from Beibu Gulf, Guangxi [J]. Modern Food Science and Technology, 2021, 37(5): 310-318, +286

kS HER: 2020-10-29
E&WE: I ATARERTINE (6XSJKJ2020-12)
BiEE: BEf (1989-), &, K2, #AxAE: KERRERE

310



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.5

Key words: Beibu Gulf, Guangxi; fresh aquatic product; chloramphenicol; dietary exposure; risk assessment

T G AT s e G 38 K R FH T 17 AR B R
A EEMAL, B EE - AERRXIRE A EXDY,
BT AR A5 R JRAET VA X AR e i 2
M, TP R T LR e AR e gA
Ak, FEEEA LRSI X 57 R JE R A E s 4L,
TER SIS IS P s R R RIRT, B Tk
MPATIFAS IR N, X AL KSR IR B 5 e th
HRIINER B DA DAL A 72 i o 2 4 XU WA
M TAEZ R EE, FERERAER EATLLE AT
FERE SR WA B B BUR P 22 B PR 51
Rt (EILET 2A KBUEMR Gt AR ATRERL
i) PO IR 235 BAETIRE, MEE
NEEFH LY, TEFTA &AM . (HIEAER,
TETKP S A T B S T R LA B R A G R
B, HSK T SRS DU b RS R A AT h R
VG 5 RN S R I & DTk Ok A T /K 7= i

R D) PHEES K7 o i 22 4 I 1) 22 250t
FE O PUL R0 e — 2K P i i o Hr s HAXSA %5
LRSI 2 75 AR AN 26 7 TH (1 faT B AR
B Z ST P I S RN B b s
el £ B F S VAR (R 70 CAg sl '), (BRI
B TGS K SRS e AR AU V£
WA WARIE . R P bV e v /K= i S
BRI 0 R e XU VA B S L

AT T 2018~2020 4 FHALEVE HLIX 6 />
HOTTY S K= R RSB R R E, T ERERR
B HALEE X K AR R R, KA RERL AL
(margin of exposure, MOE) JyZ5%) i J& R 4k
S 7K it H0 N BT 2 P 2 i USSr g EA T 167 5 P A A
BEITAl . AR P LS K S A R
B B AU I (g D A, SR HAH DR st i, At
S PRIBUR T T s B SR AR IR AR S

1 MR5REE

L1 AR 5

1.1.1 XA

AW TR ERE K= SRR T 2018~2020 4R FEIK
7 i PR RUREE W URE &, R 55 ) PE AL HLIX 6 AT,
HorEg i 133 4k, AbifgT 124 4, B 116 #EiX,
Bdos 130 fbik, EAK 105 fiik, 524 62 #tik, 3t
670 Ik, EIEIFRFAN . KA. @B BT
WA AR KA, KA, IS, HSERIAh

B (DM hE) 53, HukKe 414 #ik, U
25105 fbik, K 73 IR, HSEE 43 bk, Hith
(PR 93D 35 HEVR . F B FRE (GB/T 30891-2014
KPR ) AT RE S R A HIRERRAT .
1.12 KA #H

HE R (40T 99.8%), 1 E 2 i e iF T B s
Ds-EF 2 (100 pg/mL), AR 5 bR E 7T
Huly; HIEE (gD, EE Merck AF]; LR LB
O3 HTa), KSR AEAM T TR ZK (riirat,
25%~28%), FEASTIREA TAA 5 IECk (i
af), RECEREAIME T TR ToKBRRREN (o i),
RECREAME THER BT #B4tiK.

12 (L& 5#%

BSA2202S Bt R, FRZRIETEEGE A R
AH]; IKAT18 AL, #5[E IKA 1XF}; GL-20G-11
BB, RS REAER) s TP-100S B4 I
TEAL, RIS AV A A IR AF]; RE-52 #jig
ARA, BRI AB Sciex Triple Quad
3500 B AHE G ER R HE A, 32 AB SCIEX A,

13 fFFxeENINE

KPEFRIHE (GB/T 20756-2006 T EIILAL. AT
PEFIZAK= P B R . FINE R AHER e Bk =)
58 VUM - £ BB ) PO R R P R R R &
AT E -

KPEFRIHE (GB/T 20756-2006 T EILAL. AT
JEFIZK P BT R . NG R AHR e Bk B =)
58 VRURE - £ BB ey ) POrh R A R (S
#: 0.1 pgkg) HEAFERA LR KERVHA
B 235 5 (a2 R ik R ) Ui
XK= i R R ERE (FERRE: AMIRHD
FIE RS P SRR R T

e SR, EdREERT . FAITRE.
InlElsee DL R bt th 2 o ] e [l 507 o0 & = 1
W5 2 ST I s ] BARME TR 20 HEEE S
1 AR S s R ORE S 2 ASPAT s RERE 20
HEFE A 1 RIS IR R, WK 0.5
ng/kg, FEIA 3 AMIIFRPAT, THERCR A AT
FEXARME R ZE;  FEACES AT, BERG 10 EPAER R 1
URARE i 2 H i) 5 [

L4 R %

311



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.5

1.4.1 Rk 7 ik
S VEEOR YT, T8 R 2 8L 7L MOE
JPFHHAT RS, At RS E oK e
(GlobalAquacultureAlliance, GAA) KT7K/= i H 4
HFRER B WA E FR{E BMDL (1
ug/kgbw- I, @i & R FEHER & RS BMDL
5170 E RS K B IR S E R H 2% = CDILit
L MOE {H5"), LARAFZ/K = SR BN S8 R 0 AU
KANe BRA AR AL ZURTH L DA 2023 T 1 SR R
FIBA R Z 142 (JECFA) TR 64 kel EyE
Ao F ittt B0EA) MOE Xl FAE =2 A 10000,
EROK, 224, WH MOE {H1KT 10000, WAKAE
fE BRI FITLAARHIE 70N H #2755 CDI AR
e MOE ST P AL 7K 7= it o S5 30k B AT XU
ik, HEAKXW TR

CDI:(CixIRi)xABSxEDxEF D)
BW x AT
ZCDI:(ZHCixIRi)xABSxEDxEF 2)
BW x AT
MOE — BMDL 3)
> CDI

HF: YCDI: | HERBRERGENKTBBALAETE
o8 REEZ e, pglkgbwd); Cp SEEERKFRFRAES
4%, ngkg IR; BEEEKZ L6 E K TS, ke/d; ABS:
M BB R %, ED: AEF4ATN, F; BF: BREME, d
F; BW: #hZ, kg; AT: 43P, d; BMDL: RUE #4954
BRI B TRAL, pg/kg bw-d).

1.4.2 R P4E 2045 R R

KPP EERSE C: WK RER

SEMAIT M E, RE &l A EE H

Chi-Squared. Andrson-Darling, Kolmogorov-Smirnov 3

PG I VAT, DAREE AR E N 2
ROMREL, Wk 1 PR,

U E RS HE SR IR
2010-2015 4F PH & &8 77 S BRI R 5,
PN PP AR AR AE AT K= i i H 9 22 46.9
g. MRIBFTEMPSETT, 2019 4E PHAK G = &
9 380 JIl, JRAKHEFERN 124 Tt 544 Tit,
Bk A1 Jit, DI2E100 Jit, HAh 71 Jit, KEZ
J VG JE B B 2RK P S P e, TR R 2K
72 il (T B o K= S TR S B R B A S 2K
A PRI B K S P I A AR S, 3 7EF
PIREbRIE AR K fa) H Y9 9k 808 1530 g, SFH 7
KEIHBIHE R E N 543 ¢, HKEHBHEHERN 5.06
g, NISSHEH RN 1234 g, HA H I 9% 5N 8.76
g ABES PR BN S FOKP= M H I I/ & B
o)A, FRENEZOKRE 5 H I P E AR A R A
L 1R,

Ji7r B ISR B ABS: B R 25 T AR B
5, T ABS=1.

FEFEINR BF IR Fralif (7] ED: 2838 E A
TR R A P B E, RER BF A
HH350 A/, AR RERFFEEN A ED O 70 4

PRE BW: HHE 2010-2015 45 VU R E 55
SRR, R 18 2 KU B S R
[F~FH5R 5 60 kg

- PRFIA] AT: AT=70x365 d=25550 d.
AERMFEUENE FIRM BMDL: 3% EprKr= s

(GlobalAquacultureAlliance, GAA) KT /K= &
HFREEEBOEMERE FNR/ME BMDL (1
ng/(kgbw-d)) 51,

RN BFLKERPEERE C HEMIHIESREF FABRMNEIK=mEEE IR NEX I HEH
Table 1 The optimal distribution fitting function of chloramphenicol content C in various aquatic products and the definition
distribution function of consumption IR of various aquatic products by Guangxi residents

A BEAKFE Y AEESE C eI T e T3 BFKNKTE Sl o F IR 692 A B3
HFokE Risk Expon (0.050127, Risk Shift (0.0000530444))  Risk Normal (15.30421,1.530421, Risk Static (15.30421))
N Risk Loglogistic (-2.4383,2.5278,7.6303) Risk Normal (12.34211,1.234211, Risk Static (12.34211))
HKE - Risk Normal (5.06026,0.506026, Risk Static (5.06026))
Ll Risk Expon (0.081786, Risk Shift (0.00097364)) Risk Normal (5.43053,0.543053, Risk Static (5.430523))
i Risk Expon (0.056087, Risk Shift (0.00081285)) Risk Normal (8.76289,0.876289, Risk Static (8.76289))
FITA K= o Risk Loglogistic (-0.36392,0.41252,9.9837) Risk Normal (46.9,4.69, RiskStatic (46.9))
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Table 2 Statistics of chloramphenicol detection rate and exceeding rate in various aquatic products in Beibu Gulf of Guangxi

WAk B AhHR AEE48/(ugke) i BAMEK ARFE BAERY%
Foks 414 ¥y 0.17 1 1 0.24 0.24
£ 3% 0.95
T 4 25.99
PESE 0.26
E R 0.38
& N 0.40
TR 0.60
UES AT 7163 14 14 13.33 13.33
2 PRI% 179.7
T 4 127.2
T 8 1251
2 PRI% 1.13
i 3.12
T F 4.90
547 0.68
K 73 0 0 0.00 0.00
ES: 1.72
¥k 43 2 2 4.65 4.65
BT 1.05
H b 35 78 0.47 1 1 2.86 2.86
A KFES 670 18 18 2.69 2.69
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Table 3 Distribution of chloramphenicol content in aquatic products in Beibu Gulf of Guangxi

AR AT
xn  RERELS A T ek eke) hete
HoK ND~0.17 Risk Expon (0.050127, Risk Shift (0.0000530444))  0.0026 0.035 0.15
JES ND~1251 Risk Loglogistic (-2.4383,2.5278,7.6303) 0.037 041 1.58
HKB ND~ND -
LS ND~1.72 Risk Expon (0.081786, Risk Shift (0.00097364)) 0.0052 0.058 0.25
it ND~0.47 Risk Expon (0.056087, RiskShift (0.00081285)) 0.0037 0.040 0.17
Fﬁ'?ﬁﬂ()lr B ND~1251 Risk Loglogistic (-0.36392,0.41252,9.9837) 0.0078 0.068 0.20

*4 IABERERSIKTRIBASE RN HREEN MOE BRI

Table 4 Point assessment of daily exposure and MOE value of chloramphenicol in dietary aquatic products of residents in Guangxi

P5 P50 P95
FA IREE oen TREE et REE ok
A(pg/(kg bw-d)) /(ng/(kg bw-d)) (ng/(kg bw-d))

HoK& 5.35x107 1867695.68 8.51x10° 117487.56 428x107 23371.78
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HKs 0.00 - 0.00 0.00
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B KT 7.44x10°° 134411.34 1.01x10™ 9909.64 4.58x10™* 2185.72
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Table 5 Probability assessment of daily exposure and MOE value of chloramphenicol in dietary aquatic products of residents in

Guangxi
P5 P50 P95
EX HREZ HREZ AREZ
MOE & OE 1&
Apg/(kg bw-d)) A(ug/(kg bw-d)) /(ug/(kg bw-d))
Pk s 6.41x107 1561280.25 8.46x10°° 118231.26 3.65x10° 27374.76
JIES 7.18x10°¢ 139198.22 8.08x107 12382.37 3.13x10™ 3192.85
KB 0.00 0.00 - 0.00
ek 4.48x107 2232641.21 4.95x10° 202142.71 2.12x10° 47147.57
HAdk 5.26x107 1902587.52 5.54x10°¢ 180440.27 2.35x10° 42589.44
BT K 2.84x107 35174.11 1.09x10™ 9157.51 3.45x10™ 2898.55
233 HEFIPAE 69 RS K SR, BRFRIA T L MOE I S8 9 10000, 15 MOE

0100

J 100.0%

85.7%

143%

] 0.0%

900 1,3'50 1,800
HREFZE /[x10° (ug/kg bw-d)]
E1 rrEAERERILHEIK=RENEEZNHRZESHE
SHE
Fig.1 Daily exposure probability distribution plot of

450

chloramphenicol in dietary aquatic products of residents in
Guangxi
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Fig.2 The cumulative probability curves superposed plot of

daily exposure to chloramphenicol ingested by various aquatic
products in the Beibu Gulf
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