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Probabilistic risk assessment of ethyl carbamate in spirits among Chinese population
LIU Ai-dong, ZHOU Ping-ping, LIU Sa-na, LI Jian-wen, WANG Yi-bai-na,
MAO Wei-feng, ZHANG Wei-min
( China National Center for Food Safety Risk Assessment, Beijing 100022, China)

Abstract: Objective To explore the ethyl carbamate level in the spirits and assess the health risk of ethyl carbamate
exposure among Chinese population. Methods The @ Risk software was introduced and probabilistic assessment method
was adopted to assess the risk of ethyl carbamate exposure from spirits consumption. The ethyl carbamate concentration data
was derived from national food safety risk surveillance system between 2010 and 2011, and the spirits consumption data of
population aged 18 and above was collected in Chinese nutrition and health survey 2002. Results The mean value of ethyl
carbamate in spirits were 0. 072 mg/kg. The average intake of ethyl carbamate and the margin of exposure (MOE) value
among people aged 18 and above were 8. 09 ng/kg BW per day and 37 083 respectively. However, the average intake of
spirits consumers was 159. 99 ng/kg BW per day and the margin of exposure value was 1 875. The probability of individual
margin of exposure exceeding the level of public health concern was 0. 052 and 0. 455 for the whole population aged 18 and
above and spirits consumers respectively. Conclusion  For the people aged 18 and above, the health risk of ethyl

carbamate exposure from spirits was of low concern, however, there was a quite high health risk caused by ethyl carbamate

intake among spirits consumers.
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EC & 504l % B 2010—2011 4E 4 [H 25 4
CHIG X CEFET ) A F 0 SR A R 0 i, e 2010
AEAE 19 DA R T 812 i FF 5 B dli, 2011 4F 7E
18 M RAE T 896 A S BCHiE . 1l T 2% & A HH
2002 4F b [5] 5 BB SR 5l FEOR G0 A rh e [ 31 A4
ACARX EHRET)S52 992 4> 18 2 K LA Bl A%
%23 d 24 h[n] B A B0 .
1.2 Fik
121 HHd EC A& J7 ik

K FH [ 57 3R B -0 A 0335 - 0 335 306 FH 3k I 7
W EC, WS CHR[ 7], 477 EC & & /Y I
FRA 1.0 pg/kg, @ &R A 2.0 pg/kge XF AR H %L
it Ak PR FH A T A 20 UM 2E B O B R B
i b I T 60% B, BT A5 K A B8R DLk BR
(19172 AR
1.2.2 ARt EC ZEEEANTT

K A FAO/WHO #7221 £ i i Ak 22 ) KU 3
A DR AN 7 5 ) b MR R AT A 7 T 4% )k I e
EC & 8dm Frh 18 & DL E N B T R E il
TH o 5 B A AT LG, RO 2R 0 006 R
JH 2R A% 2 2 ) CALC) PR FI AR 4 . SR e T
A ST T AR T, NI o EC 8 i OHE 43 A ok B
FUNTE I 9 9% 5 8008 0 A R 5 43 31 B BL b A
10 000 ¥X , | Monte Carlo #4511+ 5.15 5 EC 1% %%
g MRS o B I 2N 4 18 ~ 44 %
45 ~59 Z 160 % LU b 3 ANAERR AL, 43 BN B/
SN EC B 58 AT 78 55 B A3 B o A F
SRR AE 100 WK 43 B EC 2 8% 5 A0 58 73 Al (19 AN

B, T A BC R & 2 A A,
SR FH 0 4347 [) B AR 28009 95% W] AF X [A] (95%
Ch) Fom A& .
1.2.3  ABE EC KU 2 #r

A SR H] 2 5% BRAE (MOE) J7 %, LA K 8 ) X
A I IR AR O O 5% ¢ A B 1 i o R R IS PR
(BMDL) , B4 K 0.3 mg/kg BW [& LI ABE EC 453t
AT, #H AN MOE =10 000 H A B AR A A4t
TrExERE",
1.3 Hiitegortr

FI I SAS 8.2 Ge i1 4 47 B0 5 2, R A @
Risk 6. 0 5 &3 KU VT4l 1 06 45 25 0 A o

2 HR
2.1 HilH EC HFR4

2010—2011 4FFLAG 1 708 1y HIFAE &, EC K
HR N 72.9% (1 245/1 708) ,EC & & iU FE 76 R K
H % 5.170 mg/kg Z [E], SFE{H H 0. 072 mg/kg,
BB M 0. 028 mg/kg, 2010 4540 2011 4FEFE A, EC F
YIHE S5 A 0. 065 A1 0. 079 mg/ke, fc KAH 53 5 M
3.600 1 5.170 mg/kg, W5 1,

# 1 HHAES T EC & EKF
Table 1 EC concentration of spirits

iy FEREL R R EC &/ (mg/kg)
/1y /1 /% FIHE P PIT.S Flen el

2010 812 643 79.2  0.065 0.039 0.242 ND ~3.600
2011 896 602 67.2  0.079 0.020 0.329 ND~5.170
A3 1708 1245 72.9  0.072  0.028 0.271  ND ~5.170

U ND FR A PIT. S FRH 975 B A
2.2 AEABERIRIE B A EC B 8IS

PH A N BEREAS I B0 - 2002 4F o [ R E 5 5
R B VH A () 18 5 K LA B AREH MY 47.2%
4Pk b 52.8% o 18 ~44 B4 45 ~59 24l 60 % L
A3 AR AR S R AN RE 49. 6% |
31.7% F1 18.7% . TR # 3 2 754 N, Bk 5
91.5% (2 519/ 2 754) , 4t 4 8.5% (235/2 754) ;
18 ~44 B 2H 45 ~59 Z 4 60 % L) 4 3 AR A
NHEHE B 4 B R 39.1% (1 078/2 754) (41.4%
(1 139/2 754) 1 19. 5% (537/2 754) ,

N 2 i X BC & s LA o A 45 R R,
18 2 DL [ A A HE G 3 2%tk de SR80 6 40 A1 S 98 5K
A3, B Expon (0. 000 097 947) ,ifij 18 % L4 -1k %
F P 1 2 i fe L1005 43 A S i BE 2543 A, B Expon
(0.001 899 7) , [ EC & & L& 4 4 A %t
BOEZS 44, B Lognorm (0. 082 897,0. 339 18) .

18 B DL F 4 ABE A EC FH 53RN 8.09
ng/kg BW , = 2% ABESS 50 1 40 5 #5 1 (P50)
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1. 17 ng/kg BW, 45 95 7743 (P95 ) 5 & & Jy 30. 81
ng/kg BW . #5150 20T UL, 5% I EC 4 H 2 5%
O YE S T2, 40k 16,49 F10. 81 ng/kg BW,

FRARIRY 32 AT DL ,45 ~ 59 AR \NHE EC B H 2285
YIS A 11.43 ng/kg BW, 18 ~44 & 4F 4

K} 5.80 ng/kg BW, L3 2,

#*2 18 PLLE AR EC BEEEMRITA (n =52 992)
Table 2 Probability distribution of EC dietary exposure for people aged 18 and above

58 B/ (ng/kg BW)

A AR /% A (BRAEDR) P50(95% CI) P95(95% CI)

18 ~44 % 26 284 49.6 5.80(0.72) 0.83(0.77 ~0.92) 22.01(18.31 ~26.36)
45 ~59 % 16 795 31.7 11.43(1.63) 1.63(1.49 ~1.76) 43.53(35.61 ~49.86)
60 % L) I 9913 18.7 8.75(1.17) 1.25(1.12 ~1.36) 32.75(26.86 ~38.72)
Bk 25 028 47.2 16.49(1.80) 2.34(2.14 ~2.59) 61.72(51.82 ~70.97)
e 27 964 52.8 0.81(0.09) 0.12(0.11 ~0.13) 3.07(2.53 ~3.61)
it 52 992 100. 0 8.09(0.92) 1.17(1.07 ~1.26) 30.81(25.74 ~36.35)

18 %Lk AR i EC 4 0 F 1 R &
159.99 ng/kg BW, P50 I P95 4% %l Jy 24.32 A
595.91 ng/kg BW A [A] ¥k BRI & o, 53 PEARIS &
WA EC & & T &k, F 318 4 163.69 Fi
102.97 ng/kg BW , A [a] 4F % 21 IR0 35, 60 % LA

FAEBAANBEOEE A EC P EHEAEN
164. 15 ng/kg BW , H ¥k S 45 ~ 59 5 {4 4 Fi1 18 ~
44 FAEWSH 4y )k 173,35 F1 139. 30 ng/kg BW,
FAE W AR EC BB = 95 i dim T
500 ng/kg BW, W, 3 3,

#3 18 XL LK EC #EE MR (n =2 754)

Table 3 Probability distribution of EC dietary exposure for consumer only aged 18 and above

R/ (ng/kg BW)

A5 AR/ t/% S CBRAETR) P50(95% CI) P95(95% CI)

18 ~44 % 1078 39. 1 139.30(22.69) 22.47(21.12 ~24.09) 522.89(440. 64 ~600. 06 )
45 ~59 % 1139 41.4 173.35(22.01) 25.78(23.97 ~28.02) 628.93(530.73 ~719.33)
60 % 1 I 537 19.5 164.15(21.94) 24.55(22.75 ~26.72) 618.34(509. 97 ~745.76)
B 2519 91.5 163.69(27.07) 25.66(23.90 ~27. 84) 598. 14 (505.91 ~701.56)
g o 235 8.5 102.97(18.22) 14.35(13.23 ~ 15.45) 369.30(307. 68 ~442.71)
&t 5508 100. 0 159. 99(26.99) 24.32(22.51 ~26.36) 595.91(483.95 ~693.02)

T E  EC 2 58 & 5 A 40 A0, AR H
ESHH 95% W AF X E] (P2.5 ~ P97.5) Km HA
W . Wk 2.3 fros, 18 % LU KTl # (il EC
TR LA A E LR R E KT 18 %L |
IRARE . Toie A ARSI 3, F  EC %
8 T AT LG WU PE A 25 SR R i BB
2.3 ABEEE b EC XU H5AE 4 14

A48 EC 2 88 & A 5 00 A 19 A [/ A 40 A 8k, i
HRGIRMH(MOE) . W F¥REKTKE,18 % LU
I A#E MOE =37 083, AS[a]4F Ji& A1 il 4 MOE 347
10 000 LA I, %591 2% A BE(P95)MOE =9 740, i
R MOE by 1 875, ¥ 4541 % L 1 9l 4 43 )2 n] Dl
MOE S5 & 1 731 ~2 913 4% F 3 000, L3 4,

#4 AR EC RERRE A

Table 4  Probability distribution of EC margin of exposure

o 18 2 Lk I AH¥ P R

S ME P50 P95 SEHME P50 P95
18 ~44 % 51 724 361 446 13 630 2 154 13 351 574
45 ~59 % 26 247 184 049 6 892 1731 11 637 477
60 % LI Im 34286 240 000 9 160 1 828 12 220 485
EERGR 18 193 128 205 4 861 1 833 11 691 502
Pk 370 370 2 500 000 97 720 2913 20906 812

At 37 083 256 410 9 737 1875 12336 504

Fie R B H R ME TR AR PR (H (0. 3 mg/kg BW) i
B, 2R EC g 1 i 30 ng/kg BW, MOE {44 /)
F 10 000, N 1 ~3 Frox,18 % DL b 4% AR
FIP AR & 4 A 5. 2% F1045. 5% (14 1k MOE
<10 000, 5 WA~k MOE < 10 000 1 L 1 43 51
F710. 1% F10.2% ., FAEAS /410 W, ,45 ~59 % A
FEA A MOE T 10 000 9 Ll 5 7. 3% , Hookh
60 LI AR LA 18 ~ 44 BAR IS 4 N BE, 40 3 5
5.5% F13.6%
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Figure 1  Probability distribution of margin of exposure

for all the people and consumer only
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Figure 2 Probability distribution of margin of exposure

for male and female
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Figure 3 Probability distribution of margin of exposure

for different age groups
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FIAEAR T # Y L T H AT R R
P17 rf ECFR b v, DR Ik 5 R S G A — 2 [ 5%
I B ZE AT TR EC FRBERR MEALL, 2 90 11.6%
A1 0% i (OB RE P EC & D 20 i 26 M EC
BRAEFRIE (150 we/L) FIZK 514 22 0 EC BR &5
(1000 weg/L) ", 2 W 3 [ 30 43 17 45 19 113 47 16—
SE R 22 A B R, I 51 A AR G W 4 30 1) B O %
L) s R W i EC BR AR . A BEST I N #E
R EC Y 3 R A T N AR A UR
I H EC f A R & Bk F 2 S 0 4 R B T (W
Cu’ I Fe' ™) B ANk, LA R A7 1 i) L 6 4% 1 25

B (HRE I EC BB LB L 4R
TH T (AT H At 25 08 A T BT R i — Y
WIE"

o R, 18 2 DL B A#E AW EC V-3 R @i
7 8.26 ng/kg BW KT R ¥ B R A HEIH 2K EC R
K R TR OR G A DA R A
Mo SRR B R BRAG D s A 3 42 A MOE =
36 320, HERIPAL 45 R R W] 18 % DL B MK EC & A
i g 30 ng/kg BW, B &8 5] /A 4 A 5C 1
7K (MOE =10 000) ) #8528 25k 5% , & 7x A A HE
SRR I EC S 30080 48 HE XU B AT SR 2
HTACERE, M2 T, AEKIE A EC Vi
AH T 150 ng/kg BW, O 4 8 ARE 8 A & 1Y
14 £ ,MOE =1 931, Schlatter 25" # it « 52 5 % 4
R (107°) A3 T EC A A H AR i
20 ~80 ng/kg BW 4% W7k V-, AR BSR4 1/4 (1) H
WRWHECL&BL (EC & AR PIS A
89.65 ng/kg BW) ., MHERIPAELGE L AT LIFE N, A
AR # AN MOE X F 10 000 f) #E 5 ik )
45% | F B o N BE T RE A7 A2 58 B 1Y EC B A fk
[ 3EA A ll SRE O | A | NI ) ol TN g o o
NBERJZ AR # , I EC 8 A i 77 76 1 31 AR 1% 25
5, BRI # MOE 8 3 28 28 T3 A 56 B /KT 1 4
BRI & 50 15,45 ~ 59 B AH IR & 45 %
LN ANBE 2 A5, 35X 5 38 B AS [A) B /9 IR0 > 0 A
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T8 0B E T] RE 23 T8 SR oMb B EC (0 25 f & %
£, B R M X R T R a4 ok R
EC 19 KU PE AR, I v 6 785 8 b DX R0 9 Ay 285 SR ]
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K
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